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Abstract

Background

Most research assessing the effect of childhood socioeconomic &ES) on health i
adulthood has focused on cause-specific mortality. Low CSES asiatesl with mortality
from coronary heart disease, lung cancer, and respiratory diseagdslthood. But littlg

evidence is available on the unique effect of different indicator€SES on subjectivie

measures of health and wellbeing in adulthood.

Methods

Cross-sectional data from the last wave of The Tromsg Studyl2,984) was used to ass
the unique effect of three indicators of CSES (childhood financial tonsli mothers
education and fathers’ education) on a range of subjective healthunea&Q-5D healt
dimensions, self-rated health, age-comparative self-rated healthwelh as subjectiv,

wellbeing. Data was analyzed with the Paramed command in Sbgtdinear regression was
used for the subjective measures of health and wellbeing to tstimeanatural direct effegts
(NDE’s), natural indirect effects (NIE’s), controlled diredtects (CDE’s) and marginal total

effects (MTE’s) as risk ratios (RRs).
Results

Low childhood financial conditions were associated with lower heatith wellbeing ir
adulthood, independently of respondents’ education. Among men, Low childhood fif
conditions increased the risk (NDE) of being unhealthy on the composite EQ-BIYH{RR
1.22, 95% 1.14-1.31) and on subjective wellbeing by 24% (RR 1.24, 95% 1.18-1.30
for women the risk increased by 16% (RR 1.16, 95% 1.10-1.23) and 26% (RR 1.2
1.19-1.33), respectively. Among men, the NDE of low mothers’ education gen
comparative self-rated health increased by 9% (RR 1.09, 95% 1.01-WHi®,the NIE
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increased the risk by 3% (RR 1.03, 95% 1.01-1.04). The NDE of low motusatior
increased the risk on anxiety/depression among women by 38% (RR9%%81.13-1.69),
whereas the NIE increased the risk by 5% (RR 1.05, 95% 1.02-1.08).

Conclusions

.

Childhood financial conditions have a unique direct effect on a widesrahdpealth an
wellbeing measures. These findings apply to both men and women.aBgnparenta
education has an indirect effect on later health, but mothers’ eslucatly also have a long-
term direct effect on later health.
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Background

The commonly used indicators of childhood socio-economic status (CS&8)be
categorized into two groups: indicators of social background (e.g. maGthirers’
education), and indicators of economic background (e.g. mothers’/fatheosne, home
ownership, housing characteristics, etc.) [1-3]. Galobardes et al.rg¥jgwed 40 studies
assessing the association between CSES and mortality, and sh@tddw CSES was
associated with mortality from coronary heart disease, langer, stomach cancer and
respiratory diseases in adulthood [4]. Several studies exploringsbeiation between CSES
and health in adulthood [4-6] have analyzed whether SES in adulthood YABESa
mediating role, i.e. CSES effects ASES, which in turn has antedfe health in adulthood
(conceptualized as the indirect effect), or whether the CSESamandependent effect on
health in adulthood, i.e. not mediated by ASES (conceptualized as #ut elfifect). One
review showed a general effect of CSES on health in adulthood, bustihetes were
attenuated after adjusting for ASES, indicating that a diréettefioes exist between CSES
and later health, but that some of this effect may be mediated by ASES [4].

There are caveats. Most studies included in the aforementionedsewvsed indicators of
economic background to assess CSES, and therefore very littlen@vigeavailable about
the effect of the indicators of social background on health and wellbeadulthood [7-11].
High CSES may provide the opportunity to flourish later in life, ndy adhrough higher
education and income, but also better health. A higher social backgroteicmns of high
parental education is likely to inspire children to pursue highdacaion. However, it is
uncertain whether social background alone (i.e. independent of the ecomnnwlitoos) has
a long-term effect on later health and wellbeing. Previous @sdws indicated that the
causal mechanisms of economic and social background on healtm lEfterare likely to be
different [3,7]. In the Helsinki Health Study, Makinen et al. [7jds&¢d the effect of
mothers’/fathers’ education and self-reported economic diffisukieperienced before 16
years of age on self-reported adult physical and mental funagiofihey found no direct
effect of mothers’ and fathers’ education on adult physical orah&mctioning, but they
found a direct effect of economic difficulties in childhood on both aduittahend physical
functioning [7]. Other studies have indicated that different indicatbsecial background in
childhood have different effects on later health [2,8]. Mothers’ educatiomore important



than fathers’ education for health in adulthood, and this effect idiatee by the
respondent’s education, i.e. high mothers’ and fathers’ education isaésdowith high
respondents’ education, which in turn is associated with better h2@hThis is in contrast
to most previous studies [4,5,12], in which evidence of a direct efféd€SES on health in
adulthood was found using indicators of economic background to assess CSES.

Most previous studies included only one indicator of CSES [13], so the ueftpats of
social and economic indicators of CSES on health in adulthood could not lgeednar
compared [14]. Since indicators of CSES may be correlatedndt islear whether different
social and economic indicators of CSES have an independent effeetalbin im adulthood
[1,14].

While many studies have analyzed the effect of CSES on causéespeortality and
cardiovascular disease [4,5,15,16], little evidence is available aboefféoe of CSES on
subjective measures of health and wellbeing in adulthood, likeaget-health [6,11,17-20],
wellbeing [21], and psychosocial functioning [16,17]. Some studies havesedsHse
predictive effect of CSES on functional limitation [20,22], allostakbad [23] and
psychosocial functioning [2,10,16,17,21,22,24-28], but the results were not consistent.
Moreover, previous studies have shown that self-rated health isiratiable measure of
health [29,30]. Therefore, it is important to analyze and report difeneasures of health to
assess the sensitivity of the estimates.

The aim of this paper is to estimate and compare the direchdimeat influence (mediated
by respondents’ education) of three indicators of CSES: childhood imhacanditions,
mothers’ education, and fathers’ education, on: i) the health dimeneuded in the EQ-
5D; ii) self-rated health; iii) age-comparative self-rated health, i@hdubjective wellbeing.

Methods

Study population

The Tromsg Study is a prospective cohort study of the populatiaingegn the municipality

of Tromsg. With more than 70,000 inhabitants, Tromsg is the largesinciorthern
Norway. It is situated at 69° N, approximately 400 km north of theiAfircle. Between

1974 and 2007/2008, six waves of the Tromsg Study were conducted (refersetroonag

I-VI). The current paper is based on data from the latest wi#®@62 subjects were invited

and sent a study questionnaire by post; 12,984 (65.7%) returned the questi054 men

and 6,930 women, born between 1920 and 1977). The sample of 19,762 was selected by
inviting total birth cohorts born in 1920-1947 (aged 60-87), 40% of the total birthtsohor
born in 1948-1954 (aged 53-59), 1955-1959 (aged 48-52), and 1960-1964 (aged 43-47),
total birth cohorts born in 1965-1967 (aged 40-42) and 10% of the total birth bohorh
1968-1977 (aged 30-39) [31]. The study design and characteristics of theastyag have

been described previously [31].

Measures of subjective health and wellbeing

Subjective health was assessed in the study questionnaire b@tbb,Eself-rated health,
and age-comparative self-rated health. The EQ-5D measures falth ldimensions:
mobility, self-care, usual activities, pain/discomfort, and anidetyression [32]. Each health



dimension was separated into three levels: level one was agbab'no problems’, level
two as ‘some problems’ and level three as being ‘unable’ or haextigeme problems’. A
composite EQ-5D binary variable was constructed by classifygagondents ticking level
one for all five health dimensions as healthy, and the remaasngnhealthy. Respondents
with missing values for any of the five health dimensions wgotuded. Separate binary
variables were constructed for each of the five health dimensidhe same manner as for
the composite variable, i.e. by comparing respondents with ‘no probkemiose with
‘some’ or ‘extreme’ problems.

Self-rated health was measured by the question “How do you inaj@oesider your own

health to be?” Possible responses were: very good, good, neither gdmatinbad, and very
bad. Those ticking very good or good were classified as healthy, hendemtaining as

unhealthy. Age-comparative self-rated health was measuredheithuestion “How do you

consider your health compared to that of others your age?” Posssplenses were: much
better, somewhat better, about the same, a little worse, andwausf. Those ticking the
first two levels were classified as relatively healthyd athe remaining as relatively
unhealthy.

Subjective wellbeing was measured by the first three itieom the satisfaction with life
scale [33]. These were “In most ways my life is close toigeal”, “The conditions of my
life are excellent”, and “I am satisfied with my life”,adameasured on a 7-point scale from
completely disagree (1) to completely agree (7). Those who rdpdae 7 for all three items
were considered to have high subjective wellbeing, and the remaas having low
subjective wellbeing.

Indicators of CSES

Recall of CSES is expected to be fairly accurate [34]. Theepteanalysis used self-rated
childhood financial condition as the indicator of economic background, antheasured by
the question, “How was your family’s financial situation when youewerchild?” on a 4-
point scale. Those who answered very good or good were consideredetoa haigh
childhood financial conditions, while those who answered difficult or kifycult were
considered to have low childhood financial conditions.

Mothers’/fathers’ education was used as an indicator of socigdgbaund, and were
measured separately on a 5-level scale: primary and secomnti@gl sr similar (i.e. 7-10
years of schooling), vocational school, high school, college or uniyélsss than 4 years),
and college or university (4 years or more). If the first leva$ ticked, the respondent was
classified as having low mothers’/fathers’ education, and theaireng as having high
mothers’/fathers’ education.

Indicator of ASES

Education of the respondents and their spouses, were measured by ¢hB-leaal scale

used for mothers’/fathers’ education. Those who replied positivetiigdirst three levels

(i.e. no college or university) were classified as having lowcatiion and the remaining as
having high education. This classification differs from that of methathers’ education due
to a sharp increase in the duration of education across generations in Norwayl{Tabl



Table 1 Characteristics of the study sample

Characteristics N (%)

Sex

Male 6053 (46.6)
Female 6928 (53.4)
Exposures

Childhood financial conditions®

Very good 699 (5.8)
Good 8011 (66.6)
Difficult 3113 (25.9)
Very difficult 204 2.7
Mothers’ education?

Primary and secondary school or similar 7-10 years 9233 (78.7)
Vocational school 1473 (12.6)
High school 338 (2.9)
College or University (less than 4 years) 500 (4.3)
College or University (4 years or more) 185 (1.6)
Fathers’ educatiorf

Primary and secondary school or similar 7-10 years 7435 (64.2)
Vocational school 2480 (21.4)
High school 427 3.7)
College or University (less than 4 years) 731 (6.3)
College or University (4 years or more) 507 (4.4)
Mediator

Respondents’ educatiof

Primary and secondary school or similar 7-10 years 3673 (28.7)
Vocational school 3339 (26.1)
High school 950 (7.4)
College or University (less than 4 years) 2246 RL7.
College or University (4 years or more) 2590 (20.2)
Covariates

Spouse’s educatioh

Primary and secondary school or similar 7-10 years 2319 (23.9)
Vocational school 2815 (29.0)
High school 1061 (10.9)
College or University (less than 4 years) 1637 q16.
College or University (4 years or more) 1869 (19.3)
Age (years)®

30-39 509 3.9
40-49 3574 (27.5)
50-59 2436 (18.8)
60-69 4102 (31.6)
70-79 1829 (14.1)
80-89 531 (4.1)

#The total number does not add up to 12,981 duedsing values.

Statistical analysis

Descriptive statistics were used to analyze the distributiorespondents by socio-
demographic characteristics. Similarly, the distribution of resposdaarding to measures
of subjective health and wellbeing and CSES was analyzedrdgs dabulation and
descriptive statistics. Stata ver. 13 was used for all statisticaksaaly



Our aim was to estimate the natural direct effects (NDé&s)trolled direct effects (CDES)
and natural indirect effects (NIEs) of self-rated childhood firdnconditions, mothers’
education and fathers’ education on measures of subjective health eibeirvg after

controlling for potential confounders. The assumed association betiveewariables is
presented using a Directed Acyclic Graph [35,36] (Figure 1). Trextthn of the arrows
represents the direction of the effect. We hypothesized thahtbe indicators of CSES
under investigation have a direct, as well as an indirectteffedealth and wellbeing in
adulthood.

Figure 1 Diagram using directed acyclic graph.

Using the approach by Baron and Kenny [37], we assessed theatiesscbetween CSES
and respondents’ education; respondents’ education and health and wellbeiGGES and
health and wellbeing with linear regression and logistic regmresmodels. The association
between the indicators of CSES and subjective measures of hedltivedlbeing were
statistically significant (p < 0.05), except the association éetwfathers’ education and
subjective wellbeing. To assess the role of respondents’ enlueata moderator, we further
tested the interaction between each CSES indicator and respondewctgtian, to see if the
effect of CSES indicators on health and wellbeing in adulthood was leomag across
different levels of respondents’ education. We observed a stalligtsignificant (p < 0.05)
interaction between childhood financial conditions and respondents’ educatiogssed on
EQ-5D and subjective wellbeing. However, we did not observe atatalily significant
interaction between childhood financial conditions and respondents’ educatioessed on
self-rated health and age-comparative self-rated health.

The Paramed command in Stata [38] was used to perform mediatigsesnas it allows for
exposure-mediator interaction. Furthermore, it can estimate NHPESNIES in the presence
of exposure-mediator interaction [39]. Logistic regression wad ts@nalyze the effect of
indicators of CSES on respondents’ education. Since the outcomes (wilmaltubjective
wellbeing) were not rare, Log-linear regression was used itoastthe NDEs, CDEs, NIEs
and marginal total affects (MTEs) as risk ratios (RRs)].[¥ach indicator of CSES
constituted a separate exposure, to estimate the unique direntlaadtieffect on health and
wellbeing in adulthood, with 95% confidence intervals (Cl).

As the exposures, mediator, and measures of subjective health #velngelvere binary, the
following models [39] fit the data, where Y = health and wellbeiAg= CSES, M =
respondents’ education, and C = covariates:

log{P(Y =1a,m,c)} =6, +0,a+0,m+6.am+0'c (1)
logit{ P(M =1a,c)} = B, +B,a+p'.c (2)

Separate analyses were conducted for each measure of isebjeztlth and wellbeing,
therefore respondents with missing values on CSES, respondents’ educetssures of
subjective health and wellbeing, and covariates were excluded. Inwithe Valeri &
VanderWeele [39], NDEs, the CDEs, and NIEs were estimatedRasrBm model 1 and 2
as,

RR®® = exp{(®, +6,m)(a— a*)}



rRe = _EXP(0:3) {L+ expf, + 0.4+, +Ba*+B' £)}
exp(6,2*){L+exp@,+0.a*+B,+Ba*+p £)}

mive - L +exp(Bo +p.a*+B C)HL +exp(0,+0.a+p ,+p A+ £))
{L +exp(B, +B,a+p'C)HL +exp(0,+6 a+B ,+B a*+p' £)}

The two exposure levels being compared were a* =0 and a =1, whergl®@ ESES, and 1 =
low CSES. The CDE expresses the effect of having low CSES ownuiteme if the
respondents’ education was controlled at a fixed level (eitheololmgh education level),
uniformly in the population. The NDE expresses how much the outcomeaftimfiiew
wellbeing) would change if the exposure level were set at aowl QQSES) versus a* =0
(high CSES), but for each respondent, the mediator (respondents’ edueats kept at the
level it would have had in the absence of the exposure (low CSBSENIE expresses how
much the outcome (unhealthy/low wellbeing) would change on averabe CSES were
controlled at level a =1 (low CSES), but the mediator were cldafigen the level it would
take if a* =0 (high CSES) to the level it would take if a =1. MiEE expresses how much
the outcome would change overall for a change in exposure levelafrerd to a =1. See
Valeri & Vanderweele [39] for a detailed description of mediation analysis.

To estimate the CDEs, NDEs, NIEs and MTEs of financial conditianshildhood on
measures of subjective health and wellbeing, those with high falanonditions in
childhood were used as the reference group, and unhealthy/low sigjeetibeing was
used as an outcome for all measures of health and wellbeintatedpaTo estimate the
CDEs, NDEs, NIEs and MTEs of fathers’ education and mothers’ edocegspectively, on
health and wellbeing, those with high fathers’ and mothers’ eduacdhigh CSES),
respectively, were used as the reference group, and unhealthy/l@etsubyvellbeing was
used as an outcome for all measures of subjective health and mglkeparately. Both
fathers’ and mothers’ education were used as separate exposwklegariStatistically
significant interaction (p < 0.05) was observed between the todicaf CSES and gender,
regressed on the measures of subjective health and wellbeingfotbethe estimates are
presented separately for men and women.

Previous studies have shown that parental education may only have ractiediect on
health in adulthood mediated by ASES [8-11]. Since some of the effparental education
may be mediated by childhood financial conditions [40], we assessetewtiais indicator
was a mediator between mothers’/fathers’ education and respondeuatsitien, but the
NIEs were RRx 1.00 (not statistically significant). Similarly, we asssswshether childhood
financial conditions was a mediator between mothers’/fathers’ #docand health and
wellbeing in adulthood, and the NIEs (RR) were close to 1.00. Thereferejled out the
possibility that childhood financial conditions is a mediator-outcomeocmitfer affected by
mothers’/fathers’ education. Spouse’s education was associatechwithrée indicators of
CSES and respondents’ education (data not shown). However, in ordes tbhebestimates,
spouse’s education would have to be a mediator between CSES and healdiilagidg, so
we assessed whether spouse’s education was indeed a media@enbétese variables.
Resultant the NIEs were RR 1.00; therefore, we ruled out the possibility that spouse’s
education was a mediator-outcome confounder affected by CSES.



Confounders

The identification of confounders was based on a priori knowledge of tloeiatgm
between the variables under study [41]. The diagram is illustimtédure 1, to distinguish:
i) exposure-outcome confounders (variables that potentially confoundagbkeciation
between CSES and health and wellbeing in adulthood); ii) exposuretarecthafounders
(variables that potentially confound the association between CSESrespdndents’
education), and; iii) mediator-outcome confounders (variables that @dterinfound the
association between respondents’ education and health and wellbathgthood). Age was
considered a potential exposure-outcome confounder, as well as an expesiator
confounder in all analyses. When childhood financial conditions was used egasure,
fathers’ education, mothers’ education and spouse’s education werdeidich the model as
potential mediator-outcome confounders. When mothers’ and fathers’ exuwatie used as
an exposure, childhood financial conditions and spouse’s education were inciutex
model as potential mediator-outcome confounders. Similarly, mothekstagon was
included in the models when fathers’ education was used as an expasdr fathers’
education was included in the model when mothers’ education was used egosure.
Some of the models did not converge when age was used as a linear variable, theedore
age groups were used in the analysis.

Ethics approval

The Tromsg Study has been approved by the Regional Committeestbcailand Health
Research Ethics, the Data Inspectorate and the Norwegian Directiorealth.

Results

The characteristics of the study sample are presented ie Talblalf the sample (49.7%)
were aged 60 years and above. Good or very good childhood financialiamditere

reported among 72.4% of the respondents. There was a notable genedtanmge in

education. College or university education among parents was eegort only 5.9% of

respondents’ mothers and 10.7% of respondents’ fathers, but for 37.7% ekploadents
(Table 1).

The distribution of healthy respondents within each exposure and medatmgory is
presented in Table 2. The distribution of healthy respondents amongatitiodew and high
childhood financial conditions indicates that absolute differences nvest apparent in self-
rated health, subjective wellbeing, and the composite EQ-5D measure.



Table 2 The proportion of healthy respondents in the study sample, and within ehexposure and mediator category

% of healthy?® respondents

Measures of subjective health and Total (n = 12,981) Childhood financial conditions (n = 12,027)

wellbeing

Exposures (indicators of CSES)

Mediator

Mothers’ education (n = 11,729)

Fathers’ education (n = 11,580)

Respondents’ education (n = 12,798)

Low n = 3317 High n = 8710 (72.4%) Low n =9233 High n = 2496 Low n =7435 High n = 4145 Non-university education  University education
(27.6%) (78.7%) (21.3%) (64.2%) (35.8%) n =7962 (62.2%) n = 4836 (37.8%)

Composite EQ-5D 44.6 34.6 48.4 42.2 54.1 41.6 50.4 38.1 54.8

EQ-5D health dimensions

Mobility 87.6 82.5 89.6 86.8 91.8 86.5 90.3 84.4 .792

Self-care 97.6 96.2 98.2 97.5 98.5 97.4 98.1 96.9 8.79

Usual activities 85.1 78.6 87.5 84.2 89.5 83.9 87.7 81.8 90.4
Pain/discomfort 49.7 40.6 53.2 47.1 60.5 46.5 56.2 42.9 60.9
Anxiety/depression 82.3 75.8 84.8 81.9 85.1 82.0 .783 80.6 85.3

Self-rated health 65.8 55.2 70.7 64.3 76.8 63.0 174. 59.2 77.2
Age-comparative self-rated health 30.3 28.6 31.4 229 36.2 28.9 34.0 25.6 37.9

Subjective wellbeing 36.4 25.9 40.3 35.3 40.3 355 38.0 33.8 39.9

*Health for EQ-5D was measured in three levels:llewe ‘no problems’, level two ‘some problems’ letieree ‘unable’ or having ‘extreme problems’. Hbaglfor composite EQ-5D and for all EQ-5D health

dimensions included all respondents ticking lewe for all five dimensions, or the single healtmension, respectively. Self-rated health was meaishy the question “How do you in general consiger own
health to be?”: very good, good, neither good raat, bad, and very bad. Healthy included thosen@kiery good or good. Age-comparative self-rateglthevas measured with the question “How do yousiter
your health compared to that of others your agefich better, somewhat better, about the sameleavlibrse, and much worse. Relatively healthy idetlithose ticking the first two levels. Subjectivelbeing was

measured by the first three items from the satifaavith life scale measured on a 7-point scaighHivellbeing included those who reported 6 orr7dibthree items. CSES: childhood socioecononatust



Table 3 presents the NDEs, NIEs, and MTEs of childhood financial tcmmglion measures

of subjective health and wellbeing separately for men and womere Waera null indirect
association (NIE= 1.00) of childhood financial conditions on measures of subjective health
and wellbeing. The MTE is a product of the NDE and the NIE, so if thesN1E)0, the NDE

=~ MTE. Consequently, the NDE and the MTE are similar in Table &v khildhood
financial conditions led to a higher risk of being classified as alttheon all measures of
subjective health and wellbeing, independent of respondents’ education. AmedngetEQ-

5D health dimensions, the absolute differences in four dimensionsswei (Table 2),
although the relative differences, expressed by RRs, werg Tadite 3), e.g. self-care had a
RRYTE of 1.89 (95% CI: 1.11-3.23) for men, and 1.90 (95% CI: 1.22-2.96) for women. The
dimension pain/discomfort showed the largest absolute differencabie B, but relatively

low RRs in Table 3. RRs were not the same for men and women. Amengchildhood
financial situation had a stronger effect on the composite EQ-&asune (RKR'™® 1.22, 95%

Cl: 1.14-1.31), pain/discomfort dimensions (KRR 1.21, 95% CI: 1.11-1.31),
anxiety/depression dimension (RR 1.88, 95% CI: 1.57-2.25) and age-comparative self-
rated health (RR'F 1.09, 95% CI: 1.04-1.15), but among women, childhood financial
situation had a stronger effect on the self-careRRL.90, 95% CI: 1.22-2.96), usual
activities (RR''F 1.67, 95% CI: 1.45-1.93), and as well as based on self-rated heaffF(RR
1.45, 95% CI: 1.31-1.60).



Table 3The natural direct effects (NDE), natural indirect effects (NIE)and marginal

total effects (MTE) expressed as rate ratios (RRs of childhood finaradiconditions
(mediated by respondents’ education) on various measures of subjectiveatith and

wellbeing

Measures of subjective health and wellbeing Childhood financial NDE (RR)? 95% CI NIE (RR)? 95% ClI MTE (RR) ® 95% ClI

condition

Men (n = 3,986)

High 1.00 (ref) 1.00 (ref) - 1.00 (ref) -
Composite EQ-5D Low 1.22 1.14-1.31 1.00 1.00-1.01 .221 1.14-1.31
EQ-5D health dimensions
- Mobility Low 1.20 0.97-1.49 101 0.98-1.04 1.21 9P1.51
- Self-care Low 1.88 1.10-3.22 1.01 0.99-1.03 1.89 1.11-3.23
- Usual activities Low 1.35 1.09-1.67 1.01 0.9841.0 1.36 1.10-1.69
- Pain/discomfort Low 1.20 1.11-1.31 1.00 1.00-1.011.21 1.11-1.31
- Anxiety/depression Low 1.88 1.57-2.26  1.00 0.9891 1.88 1.57-2.25
Self-rated health Low 1.31 1.18-1.45 1.00 0.99-1.011.32 1.19-1.46
Age-comparative self-rated health Low 1.09 1.03#1.1 1.00 0.99-1.01 1.09 1.04-1.15
Subjective wellbeing Low 124 1.18-1.30 1.00 0.9901 1.24 1.18-1.31

Women (n = 3974)

High 1.00 (ref) 1.00 (ref) - 1.00 (ref) -
Composite EQ-5D Low 1.16 1.10-1.23 1.00 0.98-1.01 .161 1.10-1.22
EQ-5D health dimensions
- Mobility Low 1.83 154-218 0.99 0.98-1.01 1.82 53-2.17
- Self-care Low 1.91 1.23-2.97 0.99 0.96-1.02 1.90 1.22-2.96
- Usual activities Low 1.68 1.46-1.94 0.99 0.9811.0 1.67 1.45-1.93
- Pain/discomfort Low 1.13 1.07-1.21 1.00 0.98-1.011.13 1.07-1.20
- Anxiety/depression Low 1.55 1.35-1.77  1.00 0.98t1 1.54 1.34-1.76
Self-rated health Low 1.46 1.32-1.61 1.00 0.98-1.011.45 1.31-1.60
Age-comparative self-rated health Low 1.03 0.9971.0 1.00 0.99-1.01 1.03 0.99-1.07
Subjective wellbeing Low 1.26 1.19-1.33 1.00 0.9901 1.25 1.19-1.32

®Adjusted for age, spouse’s education, mothers’ aiitare, and fathers’ education. NDE: Natural direfects. NIE: Natural indirect effects.
MTE: Marginal total effects. Cl: confidence intetva

Table 4 presents the NDEs, NIEs, and MTEs of fathers’ educatcbmathers’ education on
measures of subjective health and wellbeing. Among men, fatbéusation had almost a
null effect (MTE/NDE/NIE= 1.00) on subjective wellbeing. There was a protective effect of
low fathers’ education on mobility (RRF 0.77, 95% CI: 0.61-0.99). The decomposition into
direct and indirect effects shows that there was an incraadedct risk, but a protective
direct effect for mobility (RRF 1.06, 95% CI: 1.02-1.11 vs RE 0.73, 95% CI: 0.57-0.93).



Table 4 The natural direct effects (NDE), natural indirect effects (NIE)and marginal
total effects (MTE) mediated by respondents’ education expressed Bssk ratios (RRsS)
of parental education on measures of health and wellbeing

Measures of subjective health and Parental NDE (RR) 95% ClI NIE (RR) 95% ClI MTE (RR) 95% ClI
wellbeing Education
Men (n = 3,986)
High (ref) 1.00 (ref) - 1.00 (ref) - 1.00 (ref) -
Composite EQ-5D Mothers’' Education  Low 202 0.92-1.13 1.02 1.01-1.04 1.04 0.94-1.15
Fathers’ Education Low 1.63 0.94-1.12 1.02 1.01-1.04 1.05 0.96-1.15
EQ-5D health dimensions
- Mobility Mothers’ Education Low 0.96 0.72-1.30 1.09 1.04-1.15 1.08 0.78-1.42
Fathers’ Education  Low 0.%73 0.57-093 1.06 1.02-1.11  0.77 0.61-0.99
- Self-care Mothers’ Education  Low 0%3 0.43-2.01 1.06 0.95-1.18 0.99 0.46-2.12
Fathers’ Education  Low 0.89 0.32-1.08 1.05 0.95-1.15  0.6%1 0.34-1.12
- Usual activities Mothers’ Education  Low 1%15 0.82-1.60 1.08 1.03-1.14 1.24 0.89-1.73
Fathers’ Education Low 0.98 0.75-1.27 1.0%7 1.03-1.12 1.05 0.81-1.36
- Pain/discomfort Mothers’ Education  Low 1203 0.92-1.16 1.08 1.01-1.05 1.06 0.95-1.20
Fathers’ Education Low 1.66 0.96-1.17 1.03 1.01-1.04 1.09 0.99-1.20
- Anxiety/depression Mothers’ Education  Low .93 0.72-1.20 1.00 0.96-1.03 0.93 0.72-1.19
Fathers’ Education Low 0.99 0.80-1.24 1.01 0.98-1.04 1.00 0.81-1.25
Self-rated health Mothers’ Education  Low Fi11 0.95-1.29 1.08 1.01-1.06 1.1% 0.98-1.33
Fathers’ Education  Low 0.98 0.86-1.10 1.0% 1.02-1.06 1.01 0.90-1.14
Age-comparative self-rated health Mothers’ Educatio Low 1.09 1.01-1.16 1.08 1.01-1.04 113 1.04-1.19
Fathers’ Education  Low 1.64 0.98-1.10 1.02 1.01-1.03 1.0 1.01-1.12
Subijective wellbeing Mothers’ Education  Low 104 0.97-1.12 101 1.01-1.02 1.05 0.98-1.13
Fathers’ Education  Low 1.60 0.94-1.06 1.0%1 1.00-1.02 1.01 0.95-1.07
Women (n = 3974)
High (ref) 1.00 (ref) - 1.00 (ref) - 1.00 (ref) -
Composite EQ-5D Mothers’ Education  Low 110 1.02-1.19 1.03 1.02-1.05 1.1% 1.05-1.23
Fathers’ Education Low 0.98 0.92-1.04 1.03 1.02-1.05 1.01 0.95-1.07
EQ-5D health dimensions
- Mobility Mothers’ Education Low 1.00 0.77-1.30 1.05 1.01-1.10 1.05 0.81-1.37
Fathers’ Education  Low 0.83 0.67-1.02 1.05 0.99-1.10 0.86 0.70-1.06
- Self-care Mothers’ Education  Low 0%5 0.35-1.22 1.0 0.95-1.18 0.69 0.37-1.28
Fathers’ Education Low 0.83 0.48-1.44 1.0%7 0.94-1.21 0.88 0.52-1.52
- Usual activities Mothers’ Education  Low 1%02 0.82-1.25 1.05 1.01-1.09 1.07 0.86-1.32
Fathers’ Education Low 0.88 0.74-1.05 1.0%7 1.02-1.11 0.92 0.80-1.11
- Pain/discomfort Mothers’ Education  Low 1412 1.03-1.22 1.04 1.02-1.06 1.1% 1.07-1.27
Fathers’ Education Low 0.7 0.91-1.04 1.0% 1.02-1.05 1.01 0.94-1.08
- Anxiety/depression Mothers’ Education  Low £38 1.13-1.69 1.05 1.02-1.08 1.45 1.18-1.78
Fathers’ Education  Low 0.85 0.72-098 1.05 1.02-1.09  0.89 0.76-1.03
Self-rated health Mothers’ Education  Low £02 0.87-1.19 1.08 1.05-1.12 1.10 0.94-1.29
Fathers’ Education  Low 1.69 0.96-1.23 1.08 1.04-1.11 1.1% 1.03-1.32
Age-comparative self-rated health Mothers’ Educatio Low 1.04 0.99-1.09 1.02 1.01-1.03 1.08 1.01-1.11
Fathers’ Education  Low 1.62 0.98-1.06 1.02 1.01-1.03 1.0% 1.00-1.08
Subijective wellbeing Mothers’ Education  Low 104 0.96-1.12 1.01 0.99-1.02 1.04 0.96-1.13
Fathers’ Education Low 0.95 0.89-1.01 1.00 0.99-1.02 0.95 0.90-1.01

Adjusted for age, spouse’s education, childhoodrfial conditions, and fathers’ educaticAdjusted for age, spouse’s education,
childhood financial conditions, and mothers’ edigat
NDE: Natural direct effects. NIE: Natural indirezftects. MTE: Marginal total effects. Cl: confideninterval.

Among men, low mothers’ education increased the risk of being unheatthpge-
comparative self-rated health (KR 1.11, 95% CI: 1.04-1.19). There was an increased
indirect (NIEs) risk for composite EQ-5D, mobility, usual actesti pain/discomfort, self-
rated health, age-comparative self-rated health, and subjectiVieenvgl However, for
anxiety/depression there was no indirect effect YRRL.00, 95% CI: 0.96-1.03), and
consequently the NDE was almost the same as the MTE (RR 0.93, 95% CI: 0.72-1.20).

Among women, low fathers’ education increased the risk of being uhjeat self-rated
health (RR'™® 1.17, 95% CI: 1.03-1.32). The decomposition of MTEs into direct and indirect
effects shows that there was an increased indirect risk \NdEsxomposite EQ-5D, usual
activities, pain/discomfort, anxiety/depression, self-rated health age-comparative self-



rated health. However, there was a protective direct eféecarixiety/depression (RRF
0.85, 95% CI: 0.72-0.98). Low mothers’ education increased the risk of beingltinyhen
composite EQ-5D (RE'F 1.14, 95% CI: 1.05-1.23, pain/discomfort (R 1.16, 95% ClI:
1.07-1.27), anxiety/depression (RR 1.45, 95% CI: 1.18-1.78), and age-comparative self-
rated health (RE'® 1.06, 95% CI: 1.01-1.11). The decomposition of MTEs into direct and
indirect effects shows that there was an increased indis&ctNIES) for composite EQ-5D,
mobility, usual activities, pain/discomfort, anxiety/depression,-re¢éfid health, and age-
comparative self-rated health. However, there was an incredisect risk (NDEs) for
composite EQ-5D, pain/discomfort, and anxiety/depression.

Table 5 presents the CDEs of childhood financial conditions, fathers’ education, and mothers
education on health and wellbeing measures controlled separatelpoth levels of
respondent’s education. Among both men and women, having low childhood financial
conditions increased the risk of being unhealthy on almost all headtivellbeing measures,
regardless of the level of respondents’ education.



Table 5The controlled direct effects (CDE) expressed as risk ratios (RRsf childhood
financial conditions, mothers’ education, and fathers’ education omeasures of
subjective health and wellbeing by respondents’ education

Measures of subjective health an:
wellbeing

CSES

Low respondents’ educatiol

High respondents’ educatiol

CDE (RR)? 95% Cl CDE (RR)? 95% ClI
Men (n = 3.986)
High 1.00 (ref) - 1.00 (ref) -
Composite EQ-5D Childhood financial condition Low 18 1.09-1.29 1.28 1.13-1.44
Mothers’ Education Low 0.94 0.82-1.07 1.09 0.95-1.25
Fathers’ Education Low 1.63 0.92-1.14 1.03 0.91-1.17
EQ-5D health dimensions
- Mobility Childhood financial condition Low 1.24 0.97-1.59 1.12 0.73-1.71
Mothers’ Education Low 0.91 0.62-1.33 1.0 0.69-1.58
Fathers’ Education Low 0.67 0.51-0.89 0.82 0.55-1.22
- Self-care Childhood financial condition Low 1%63 0.88-3.01 2.62 0.95-7.19
Mothers’ Education Low 0.85 0.24-1.28 3.45 0.76-15.74
Fathers’ Education Low 0.45 0.23-0.88 0.95 0.33-2.74
- Usual activities Childhood financial condition Wwo 1.56 1.23-1.98 0.99 0.65-1.53
Mothers’ Education Low 1.76 0.75-1.80 1.1%3 0.72-1.76
Fathers’ Education Low 1.64 0.77-1.42 0.90 0.60-1.35
- Pain/discomfort Childhood financial condition Low 1.158 1.05-1.27 1.28 1.11-1.47
Mothers’ Education Low 0.94 0.81-1.10 1.13 0.96-1.32
Fathers’ Education Low 1.64 0.93-1.17 1.08 0.94-1.25
- Anxiety/depression Childhood financial condition  Low 1.77 1.40-2.24 2.02 1.54-2.64
Mothers’ Education Low 0.99 0.69-1.45 0.89 0.66-1.20
Fathers’ Education Low 1.20 0.90-1.61 0.85 0.64-1.14
Self-rated health Childhood financial condition Low 1.30 1.16-1.46 1.33 1.11-1.60
Mothers’ Education Low 0.92 0.76-1.11 1.36 1.10-1.68
Fathers’ Education Low 0.8 0.85-1.13 0.97 0.81-1.17
Age-comparative self-rated healfth Childhood financial condition Low 1.66 1.01-1.12 113 1.03-1.23
Mothers’ Education Low 1.04 0.96-1.13 1.1%3 1.02-1.24
Fathers’ Education Low 1.64 0.98-1.11 1.03 0.95-1.13
Subjective wellbeing Childhood financial condition  Low 1.20 1.13-1.28 1.29 1.19-1.40
Mothers’ Education Low 0.95 0.86-1.04 1.13 1.02-1.24
Fathers’ Education Low 0.96 0.90-1.03 1.04 0.95-1.14
Women (n = 3974)
High 1.00 (ref) - 1.00 (ref) -
Composite EQ-5D Childhood financial condition Low 14 0.13-1.25 111 0.99-1.24
Mothers’ Education Low 1.62 0.92-1.13 1.20 1.07-1.34
Fathers’ Education Low 0.3 0.87-0.99 1.04 0.94-1.16
EQ-5D health dimensions
- Mobility Childhood financial condition Low 1.91 1.58-2.30 1.68 1.16-2.43
Mothers’ Education Low 0.85 0.61-1.18 1.27 0.87-1.86
Fathers’ Education Low 0.73 0.58-0.93 0.97 0.68-1.39
- Self-care Childhood financial condition Low 224 1.40-3.57 1.31 0.48-3.56
Mothers’ Education Low 0.61 0.28-1.35 0.71 0.29-1.70
Fathers’ Education Low 0.84 0.45-1.54 0.82 0.33-2.01
- Usual activities Childhood financial condition Wwo 1.79 1.54-2.09 1.46 1.08-1.96
Mothers’ Education Low 0.95 0.72-1.25 111 0.84-1.48
Fathers’ Education Low 0.91 0.75-1.11 0.85 0.65-1.13
- Pain/discomfort Childhood financial condition Low 1.16 1.09-1.24 1.08 0.94-1.23
Mothers’ Education Low 1.04 0.93-1.17 1.1 1.07-1.37
Fathers’ Education Low 0.91 0.84-0.98 1.06 0.94-1.19
- Anxiety/depression Childhood financial condition  Low 1.63 1.40-1.91 1.38 1.07-1.78
Mothers’ Education Low 1.37 1.02-1.85 1.39 1.09-1.78
Fathers’ Education Low 0.84 0.70-1.01 0.84 0.66-1.06
Self-rated health Childhood financial condition Low 1.44 1.31-1.60 1.43 1.19-1.84
Mothers’ Education Low 1.67 0.87-1.32 0.96 0.77-1.19
Fathers’ Education Low 1.67 0.93-1.22 1.12 0.91-1.38
Age-comparative self-rated health Childhood finahcbndition Low 1.02 1.00-1.09 1.01 0.93-1.10
Mothers’ Education Low 0.99 0.95-1.05 1.08 1.01-1.17
Fathers’ Education Low 0.99 0.95-1.03 1.05 0.98-1.13
Subjective wellbeing Childhood financial condition  Low 1.28 1.20-1.36 1.23 1.11-1.35
Mothers’ Education Low 1.03 0.92-1.15 1.0% 0.95-1.14
Fathers’ Education Low 0.3 0.86-1.00 0.97 0.89-1.07

2Adjusted for age, spouse’s education, mothers’ a&iitut, and fathers’ educatiofAdjusted for age, spouse’s education, childhoodrfaial
conditions, and fathers’ educatiéAdjusted for age, spouse’s education, childhoodrfaial conditions, and mothers’ education.
CDE: Controlled direct effects. Cl: confidence ined.



Among men, there was an increased Cggespondents’ educationg |4,y mothers’ education on
self-rated health, age-comparative self-rated health, and suéjegellbeing (Table 5).
However, there was a protective direct effect (Efygespondents’ education ot oy fathers’

education on mobility (REF 0.67, 95% CI: 0.51-0.89) and self-care (RR0.45, 95% ClI:

0.23-0.88).

Among women, there was an increased CDE of low mothers’ education on
anxiety/depression, regardless of the level of the respondentsateucontrolled. There
was an increased CH" respondents’ educatiopt |4,y mothers’ education on composite EQ-5D
(RR°PE 1.20, 95% ClI: 1.07-1.34), pain/discomfort (BR1.21, 95% CI: 1.07-1.37), and age-
comparative self-rated health (R 1.08, 95% CI: 1.01-1.17). However, there was a
protective direct effect (CDR" respondents’ educatligngg |6\y fathers’ education on composite EQ-
5D (RRPF 0.93, 95% ClI: 0.87-0.99), mobility (REF 0.73, 95% Cl: 0.58-0.93), and
pain/discomfort (RRPF0.91, 95% CI: 0.84-0.98) (Table 5).

Discussion

We estimated the effects of childhood financial conditions, fatleehscation, and mothers’
education on several measures of health and wellbeing. Theseefiatets are further
decomposed into direct and indirect effects, which allowed us to anddgzmediating role
of respondents’ education. As all the three exposures were adjostede another, our
results aim to present the unique effect of each indicator of C&kSnot the cumulative
effect of CSES on health and wellbeing in adulthood.

Our results show that childhood financial conditions have a strong difect on health and
wellbeing in adulthood, independent of respondents’ education, while gengpalking
parental education has an indirect effect on health and wellbeeduithood, mediated by
respondents’ education. This indicates that effect of childhood finazemditions on health
and wellbeing in adulthood is long-term, and that there may be otitbways from
childhood financial conditions to health and wellbeing besides respondehtsaten.
However, the effect of parental education on later health anteir@l was not independent
of respondents’ education.

Childhood financial conditions reflect only economic conditions, and educatedtpare
not necessarily wealthy during the early childhood of their dffgpA substantial proportion
of parents may have completed their education after their child bachgip. The difference
between the effects of childhood financial conditions and parental emtugadly highlight
this difference. For children, the strongest contribution of parediatadion may be the
inspiration, motivation, and guidance in achieving higher education. Howé&eepotential
mechanisms of childhood financial conditions that lead to health artidewng in adulthood
may be the better living conditions, and availability of resources from anazpal

Our study confirms that the effect of parental education on headttiulthood is mediated by
ASES. However, there are some indications that mothers’ edudstboth a direct (i.e.
independent of respondents’ education) and an indirect effect on health timoadulLow
mothers’ education led to an increased risk (NDE) in women for heihgalthy on the
composite EQ-5D, pain/discomfort, and the anxiety/depression dimensione Athibng
men, having low mothers’ education increased the direct risk (NDBgiafy unhealthy on
age-comparative self-rated health.



Some limitations should be considered when interpreting the resultisisostudy. The
estimation of NDEs, NIEs , and the causal interpretation rethatehere be no unmeasured
exposure-mediator confounders, and that no mediator-outcome confoundexcbeddfly the
exposure [42]. Both of these assumptions seem unrealistic givémiieel set of covariates
we included in the models. For instance, the CSES is likely txtathe health of the
respondent in childhood, which in turn is likely to affect both ASES anithhneaadulthood.
Similarly, parental health is likely to affect both CSES, andpoadents’ education.
Therefore, CDEs are also reported. However, for a causal ieti&tipn of the CDEs, there
must be no unmeasured exposure-outcome confounder, and no unmeasured mediator-
outcome confounder [42]. Some of the potential mediator-outcome confounderasrehat
missing in the analysis are ‘health of the respondent in childhood’namghborhood.
Similarly, parental mental and physical health are poteakpbsure-outcome confounders
missing in the analysis. In the absence of these confounders, tled icdempretation of
estimates is not realistic.

Many of the previous studies [4,5,7,9,11,12,19] have assessed the mediatofgASEES in
the association between CSES and later health and wellbeingdrguite method approach.
In this method, the outcome is regressed on the exposure, conditionalcovdhiates, and
then the assumed mediator is added to the model to assess whetharathe reduction in
the estimate for the exposure. However, the assumptions needbd t@usal interpretation
of the estimates from the difference method approach are samihne acounterfactual
approach we have used. Therefore, the same criticism of whetws estimates can be
interpreted as causal, applies also to most previous studies usanfrafa observational
studies. The ‘no unmeasured confounding’ assumptions can only be satisfeassfully if
both the exposure and mediator were randomized. Moreover, there amote/dimitations
in using the difference method approach. Firstly, if there was gosare-mediator
interaction, the difference method provides biased estimates[43n@gcif the outcome is
not rare, the odds ratio is not a suitable measure for agg@ssdiation with the difference
method approach [39,44]. Several previous studies [7,9,11,12,19] have used the difference
method approach in logistic regression (ORs) when the outcome weareoSimilarly, the
application of linear structural equation modelling framework is gemeralizable to
nonlinear models to assess mediation [44-46]. The strength ofapes s that we provide
NDE and NIE, in the presence of exposure-mediator interaction, ariRhestimates are
given.

For each indicator of CSES, two CDEs are reported. Both are etiedpas direct effects of
CSES unmediated by respondents’ education. The selection of a paciseof a mediator
is crucial in circumstances where the CDEs vary greatlys Would depend on the
magnitude of the exposure-mediator interaction term. Both the CBEsport for the effect
of childhood financial conditions are similar in magnitude. They ése aimilar to the
corresponding NDEs, as the NDEs can be seen as the weightegeavtthe CDEs [44].
However, the direction of the CDEs varies when the effect oihpaEreducation on health
and wellbeing was analyzed. This shows that the effect of pamhication on health and
wellbeing depends strongly on the level of respondent’s education.

Our measurement of CSES indicators was based on recall. Resalnay have led to an
overestimation or underestimation of the associations. A previous stodyed that recall of
fathers’ education is accurate [34]; however we could not findsardy where the reliability
and validity of childhood financial conditions was reported. Among the itatxcaf CSES,
the variable childhood financial conditions had the fewest missing valésh is consistent
with a previous study assessing the pattern of missing datssaarious indicators of CSES



[47]. This may indicate that, apart from the possibility of feaials, the respondents may not
know the highest education level of their parents. Recall of C&di&ators may be effected
by “an inability to remember, refusal to answer, embarrassineahswering or lack of
information about early-life circumstances” [47]. There is anepidence that state of mind
effects certain aspects of memory [48], and therefore the pdgsdfirecall bias cannot be
ruled out.

The classification we used for education may not apply accutatedspondents of different
age groups. For example, respondents with an education of college/upilessitthan 4

years may have been considered highly educated in the 1960s, butthetlf90s. We
acknowledge that our assumption of temporality between the CSES, rasisoedecation,

and subjective health and wellbeing in adulthood is based on a conaeptl&ll Since the
data is cross-sectional in nature, this may present a possiblenlmar study. For example,
among the youngest respondents (aged 30-35 years), the assumedlitgroposeen their

education and their health may not be precise, as some may still be studiimgear

Respondents with missing values on any of the variables in thstisttmodels were
excluded from the analysis. We assessed whether no responsmgmas the CSES
indicators was related to health and wellbeing indicators, andnilgsas showed that a
greater proportion of those who did not provide a response on CSES inditatbiew
education, and were relatively unhealthy (particularly in m@hato parental education) (data
not shown). We also assessed whether no response (missing) onltheaheéavellbeing
indicators was related to CSES indicators, but the patterrsavas. A greater proportion of
those who do not respond to health and wellbeing questions have low @8&Snt
shown). This may indicate that those who do not complete the questicarelieely to be
the most disadvantaged. Missing data clearly biased our resalt®vdr, if we had the data
on all respondents, it is likely that the estimates (NDEs/GMEsIld show an even larger
effect of childhood financial conditions on health and wellbeing, in theesdirection as
shown. Similarly, it seems plausible that we would observe a atsmciation between low
parental education and being unhealthy/low wellbeing if we haddteeon all respondents.
Since the missing data is not random, it is likely that imputatidh introduce more
uncertainty, and bias in our results. Therefore, we chose to analyze the colléxtealyla

We estimated the Cls for NDEs, NIEs and MTEs in all analysth bootstrapping, but there
were no meaningful differences in the Cls even with large numbepbtations. Therefore
we did not use bootstrapping in the analysis. Some studies [49,50] époded the
‘proportion mediated’[39,46], ‘% excess risk explained’ [51], or a concHptganilar
measure to distinguish the proportion or percentage of the indirect &fien total effects.
We did not report the ‘proportion mediated’, as many of the NIEs wetestatistically
significant, and because the direction of NDEs and NIEs was not the samenfponmeasures
of health and wellbeing when mothers’ education and fathers’ educatiemused as an
exposure.

Previous research on the interaction between CSES and ASES, affédtson health in
adulthood is not consistent [7,16,21,49,52]. We have presented CDEs to highlight the
influence of exposure-mediator interaction, and the role of respondsshisation as a
moderator in our data. The potential weakness is that responddutsition is merged into

two groups, and there may be heterogeneity within each groupditiVaeot assess the
mediating role of other adult SES indicators. The methodologicalecigalin assessing the
mediating role of income or occupation is that respondents’ educatibkely to be a
mediator-outcome confounder affected by the CSES.



It is generally assumed that self-rated health is inse@sd the wording used in the question
[53]. Our results suggest that self-rated health and age-compasatf-rated health do not
measure subjective health in a similar manner. This is prolisaguse the comparison
group was not determined in the question on non-comparative self-ragdith. hEhe
respondents may have compared their health with others of sapw Hesir health at other
times, and their response could have been influenced by the expeatstiensshave of their
health [54]. Some research [55] suggests that the agreemenebetveenon-comparative
self-rated health and age-comparative self-rated health meycledient in some age groups.
However, we observed that the NDEs and NIEs of CSES for bothasedf-health measures
were not similar across age groups (data not shown). One plausibnatignt for the
difference in estimates between self-rated health and agparative self-rated health may
be that the respondents compare their health to peers who likelgihala socio-economic
status. As the health profile is more similar among people fl@msame socio-economic
groups, the respondents may not be aware of the health statusvideh@opulation outside
of their own reference group.

Although the previous research exploring the causal mechanisms efféiee of parental
education and income on adult health is not consistent, Deaton [40] sasdrsoyme of the
previous research and proposed that the effect of parental education tomeatthlis likely
to be mediated by both parents’ income, and respondents’ education. Ofroulaidorway
suggests that the effect of parental education on adult healthdistete by respondents’
education. Similarly, Deaton [40] proposed that the effect of pargmisme on adult health
is likely to mediate through respondents’ education, but our data shoivthehaffect of
childhood financial conditions is not mediated by respondents’ educatiorm@libe due to
the egalitarian nature of Norwegian society.

Previous studies have shown that among different measures of ASES&tiadis a main
mediator between CSES and later health [17,56]. Our findings subge#ite mediating role
of respondents’ education is different according to the indicator€SES used in the
analysis. In contrast to most previous studies, where both a dmdcindirect effect
(mediated by ASES) of CSES were observed [4,6,12], our study showeddeoce of a
mediating effect for respondents’ education when childhood finacaraditions was used as
an exposure. However, we observed little evidence of either a direct indirect effect of
parental education on some health measures. Many studies [2,8-11,21hdiested that
most of the effect of parental education on health and wellbeinduithaod is mediated by
adult SES. Our findings support this.

One interesting finding from previous studies is that motherstaan is more important
than the fathers’ education on adult health [2]. This probably refieettess dominant role
of fathers in child rearing, and looking after children’s health [2,57$. uncertain whether
this trend will continue. Longitudinal studies assessing the teffieparental education on
later health in different generations are needed to explore this further.

Several studies have assessed the effect of CSES on indmlapsychological symptoms,

but yielded inconsistent results [10,16,21,22,24,26,27,58]. Most studies have found evidence
of a direct effect [1,7,16,21,22,24], while others have found evidence of an inefiect
[10,26]. We have found evidence of a direct effect of childhood finawcoiadlitions and
mothers’ education on anxiety/depression, as well as an indirect effmothers’ education

on anxiety/depression among women.



Conclusions

Our findings suggest that childhood financial conditions have a unique elfifect on a wide

range of health and wellbeing measures. These findings apply hontext and women.
Generally, parental education has an indirect effect on latéthhbat mothers’ education
may also have a long-term direct effect on later health. i§tens with previous research on
the effects of CSES on cause specific mortality and morbidityresults suggest that, in
addition to effecting adult SES, many aspects of subjectivehhaalt wellbeing may also
have socio-economic roots in childhood.
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