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Abstract 
There is substantial evidence that lower socio-economic position (SEP) is associated with 
poorer mental health outcomes. However, uncertainties exist about the origins of socio-
economic gradients in mental health problems and the relative contributions of both 
childhood and adult SEP. In this study we assess the association of childhood SEP with 
psychological distress in adulthood and investigate how much of this association is 
mediated by adult SEP. Data for this cross-sectional analysis came from Wave 3 of the 
Survey of Family, Income and Employment (SoFIE) in New Zealand (n=14,470). Childhood 
SEP was measured using parental occupation recalled at age 10.  Non-specific psychological 
distress was assessed using the Kessler 10 scale (K10). Adult SEP was measured using five 
socio-economic indicators (area deprivation, household income, wealth, labour market 
activity, education). The association of childhood SEP with psychological distress before and 
after controlling for confounders and adult SEP indicators was determined using logistic 
regression, with the K10 dichotomised at low/moderate versus high/very high. Sensitivity 
analyses included birth cohort and sex. There was a weak inverse relationship between 
increasing proportion of psychological distress with lower childhood SEP. Adjusted for age, 
sex and ethnicity, respondents with low compared to high childhood SEP had 1.35 greater 
odds of reporting high psychological distress (95% CI 1.13-1.60). Adjustment for adult 
mediating SEP variables led to a 77% reduction in the excess odds ratio to 1.08 (95% CI 0.90-
1.29). The relationship did not significantly differ by birth cohort or sex. This finding is 
consistent with the current evidence that socio-economic circumstances in adulthood are 
important determinants of inequalities in adult mental health and mediate much of the 
association of childhood SEP with adult psychological distress. 
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Introduction 
The literature on the existence of adult socio-

economic gradients in mental health is extensive 
(Dohrenwend, Levav et al 1992; Weich and Lewis 
1998; Miech, Caspi et al 1999; Fryers, Melzer et al 
2003; Lorant, Deliege et al 2003; Stansfeld, Head et al 
2003; Muntaner, Eaton et al 2004; Skapinakis, Weich 
et al 2006; Butterworth, Rodgers et al 2009). Socio-
economic disparities in adult mental health have 
been shown in a number of populations 
(Dohrenwend, Levav et al 1992; Weich and Lewis 
1998; Weich and Lewis 1998; Miech, Caspi et al 1999; 
Fryers, Melzer et al 2003; Skapinakis, Weich et al 
2006; Carter, Blakely et al 2009) and across a range of 
mental disorders, including schizophrenia, anti-social 
personality disorder and affective disorders (Power, 
Stansfeld et al 2002). However, for the more common 
mental disorders and general psychological distress, 
which make up the majority of the burden of mental 
illness in the community, the findings are 
inconsistent. Most studies have, however, shown 
significantly higher rates of specific disorders, such as 
depression, anxiety or a combination of both among 
lower socio-economic groups (Stansfeld, Head et al 
1998; Miech, Caspi et al 1999; Lorant, Deliege et al 
2003; Stansfeld, Head et al 2003; Lorant, Croux et al 
2007). Those groups with less education, more 
unemployment and lower income or material assets, 
tend to have higher prevalence rates of the common 
mental disorders (Fryers, Melzer et al 2003).  

 Despite this, the origins of the socio-economic 
differences observed in inequalities in adult mental 
health remain under investigated, particularly the 
association and relative contributions of earlier and 
later SEP conditions. A key question from the life 
course perspective is whether the higher rates of 
adult ill health, observed in the lower socio-economic 
groups, reflect influences that took place earlier in 
the life course, in adolescence or earlier stages of 
adulthood, or whether they reflect more recent 
influences. The identification of socio-economic 
pathways that link early life experiences to social 
inequalities in adult mental health is therefore an 
important line of enquiry within the life course 
framework.  

Previous investigations of the effects of childhood 
and adult SEP on health have tended to focus 

exclusively on physical health outcomes such as 
coronary heart disease (Singh-Manoux, Ferrie et al 
2004), self-rated health (Laaksonen, Rahkonen et al 
2005), biological risk factors such as blood pressure, 
body mass index and cholesterol (Melchior, Moffitt et 
al 2007; Power, Atherton et al 2007), cause-specific 
mortality (Davey Smith, Hart et al 1998; Galobardes, 
Lynch et al 2008) and all-cause mortality (Kuh, Hardy 
et al 2002).  These studies comprise a growing body 
of literature showing that whilst poor socio-economic 
circumstances during childhood are associated with 
adverse health outcomes in adulthood, adjusting for 
measures of current adult SEP can explain some or all 
of the association (i.e. much if not all of the 
association of childhood socio-economic position with 
adult health is mediated by adult socio-economic 
position). Similar studies, exploring the contributions 
of both early and later life SEP to adult mental health, 
are not as common and their findings inconsistent. 
Some have demonstrated a significant association 
between adverse childhood SEP and poorer mental 
health independently of adult SEP, concluding that 
socio-economic differences, certainly for depression, 
originate early in life and do not appear to be fully 
mediated by adult socio-economic position (Gilman, 
Kawachi et al 2002; Luo and Waite 2005; Power, 
Atherton et al 2007). However, other studies have 
shown that poor mental health is more strongly 
associated with adult than childhood SEP (Harper, 
Lynch et al 2002; Poulton, Caspi et al 2002).  It is 
unclear whether these effects are due to direct 
effects from childhood SEP on adult mental health or 
whether they are due to an indirect effect through 
adult SEP.  

We might expect a direct effect of childhood SEP 
on adult mental health as hypothesised by the ‘critical 
periods model’. According to this model, an exposure 
acting during a specific period of development (such 
as childhood SEP) may have lasting or lifelong effects 
on the structure or function of organs, tissues and 
body systems that are not modified in any dramatic 
way by later life experience (Kuh and Ben-Shlomo 
2004).  Also known as ‘biological programming’, this is 
the basis of the ‘fetal origins of adult disease’ 

hypotheses (Barker 1998). The socio-economic 
environment in childhood could affect exposure 
during gestation, infancy, and childhood to adverse 
causal factors which are part of long-term biological 
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processes. These factors are generally associated with 
various aspects of childhood development and 

wellbeing such as social competence, emotion 
processing; cognitive development; psychosocial 
behaviours; and the development of biological stress-
responses (Bradley and Corwyn 2002; Repetti, Taylor 
et al 2002). Children from low socio-economic 
families are more likely to begin life in poor health, 
experience more biological and psychosocial risk 
factors; more stress; more fetal and birth 
complications and have elevated rates of emotional 
and behavioural problems than those born into 
higher socio-economic groups (Power and Matthews 
1997; Poulton, Caspi et al 2002; Graham and Power 
2004). 

We might also expect an indirect effect of 
childhood SEP on adult psychological distress as 
hypothesised by the ‘chain of risk’ or the ‘pathways 
model’ (Kuh and Ben-Shlomo 2004). According to 
these models a sequence of linked exposures leads to 
impaired function and increased risk of ill health 
because one bad experience or exposure leads to 
another and so on. Each exposure in the chain of risk 
may not only increase the risk of subsequent 
exposure, but may also have an independent 
‘additive effect ‘on later function or disease (Kuh and 
Ben-Shlomo 2004).  It is also argued that there is 
continuity of family socio-economic circumstances or 
social class (including grandparent social class) during 
childhood and adolescence through to adulthood. 
The socio-economic circumstances of the family are 
responsible for influencing children’s access to social 
and economic resources, and relate strongly to the 
child’s opportunities for education and learning 
experiences (Kuh, Power et al 2004). There is also 
substantial evidence from cohort studies that 
education is an important determinant of subsequent 
occupational career, and thus opportunities for 
ensuring income and favourable living conditions in 
adulthood (Kuh and Wadsworth 1991; Kuh, Head et al 
1997; Graham 2007). Adult socio-economic 
circumstances have in turn been shown to affect 
mental health status through factors such as 
unemployment, deprivation, or poor social networks 
and support (Power and Manor 1992; Lorant, Deliege 
et al 2003). The influence of the early socio-economic 
environment on adult socio-economic trajectories 

therefore is a hypothesised major indirect pathway 
through which childhood SEP may exert an effect on 
adult health (Kuh, Power et al 2004; Singh-Manoux, 
Ferrie et al 2004). Adult SEP is argued to act as a 
mediating variable, as not only is it heavily influenced 
by childhood SEP, but is itself also predictive of later 
health outcomes.  

Our study uses data from a survey in New Zealand 
(NZ) to address the following research questions (i) Is 
there a direct association between a retrospective 
measure of childhood SEP and psychological distress 
in adulthood?  and if so (ii) How much of the 
association is mediated by adult SEP through an 
indirect pathway? (childhood SEP → adult SEP → 
psychological distress).  We also examine whether 
this association differs by sex or birth cohort.  

 

Methods 
This study is a cross-sectional analysis utilising 

data from the Survey of Families, Income and 
Employment (SoFIE) conducted by Statistics New 
Zealand (Wave 1 to 4 version 6)  (Carter, Cronin et al 
2009). SoFIE is New Zealand’s first national survey 
designed to study income, family type and 
employment and how they change over a period of 8 
years. It is a nationally representative fixed-panel 
longitudinal survey of the usually resident population 
living in private dwellings in New Zealand in 2002. 
SoFIE used the standard Statistics New Zealand 
sampling frame used for other household surveys 
(Carter, Cronin et al 2009). In SoFIE, face to face 
interviews are used to collect information annually on 
income levels, sources and changes; and on major 
influences on income such as employment and 
education experiences, household and family status 
and changes, demographic factors and health status.  
Information on assets and liabilities is collected every 
two years (Waves 2, 4, 6 and 8). At Waves 3, 5 and 7 
an array of health questions, collecting information of 
health-related quality of life, psychological distress, 
co-morbidities (e.g. stroke, diabetes, and injury), 
lifestyle factors, perceived stress and primary care 
usage are asked. In this analysis, data were restricted 
to adults (15 years or older) who answered questions 
at Wave 3, as this wave also included questions about 
parental occupation. 
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The quality of longitudinal data through time is 
heavily affected by attrition as it occurs at each wave 
of the survey, resulting in fewer and fewer people 
who have complete records over the course of the 
survey. The initial SoFIE sample comprised 
approximately 11,500 randomly-selected responding 
private households (response rate of 77%) with data 
collected from 22,165 individuals aged 15 and over at 
Wave 1. All individuals who were asked and 
responded to the Wave 1 interview were original 
sample members (OSMs). Children under the age of 
15 at Wave 1 were interviewed as OSMs from Wave 2 
onwards once they had turned 15. All household 
members over the age of 15 were eligible to take 
part.  By Wave 2 the sample had reduced to just over 
20,000 responding OSMs (89%) and by Wave 3 
(2004), 18,955 responding adults answered the SoFIE 
Health questionnaire (82% of Wave 1 adult OSMs) 
(Statistics New Zealand 2008).   The highest attrition 
rates between wave 1 and 3 were observed in 
respondents living in the most deprived areas 
(26.6%), with no qualifications (20.3%), in the lowest 
income group (29%), lowest quintile for wealth 
(17.6%) , unemployed (31.4%) and in the minority 
ethnic groups (Asian 38.4%, Maori 30.9% and Pacific 
29.4%).  

Of the 18,955 adults who answered the health 
questionnaire at Wave 3, parental occupation was 
missing for 4,090 respondents. When the sample was 
further restricted by excluding those adults with 
missing information on psychological distress (n = 
125) the final sample size reduced to 14,740. 
Respondents in the final sample were more likely to 
be aged over 35 years, identify as New 
Zealand/European (70.4%), report higher educational 
qualifications, income and wealth and be less likely to 
report living in a deprived area compared to the 
original Wave 1 sample.  

 

Measures  

Childhood socio-economic position 
As part of the health module (Wave 3) of SoFIE, 

respondents were asked to recall the occupation of 
both parents when they were aged 10. These 
occupations were coded using the 1999 version of the 
New Zealand Standard Classification of Occupations 

(NZSCO99) which provides a standardised framework 
for classifying occupational data (Statistics New 
Zealand 2001). Our measure of childhood SEP was 
derived by mapping the highest occupational code of 
both parents to the New Zealand Socio-economic 
Index of Occupational Status (NZSEI 1996) (Davis, 
McLeod et al 1997)  thereby creating a measure of 
childhood socio-economic status for each 
respondent. The NZSEI is a census-derived, 
occupation based measure of SES based on a ‘return 
to human capital’ model of social stratification (Davis, 
McLeod et al 1997; Davis, McLeod et al 1999; Davis, 
Jenkin et al 2003; Davis, Jenkin et al 2004). NZSEI is a 
linear scale of ranked occupation, produced using an 
algorithm involving age, income and education. Thus, 
variations in occupational orders translate into 
variations in social stratification and differentiation in 
lifestyles and life chances (Davis, McLeod et al 1997; 
Davis, McLeod et al 1999). The socio-economic scores 
are scaled from 10 (representing the occupational 
group at the lowest) to 90 (the occupational group at 
the highest ends of the socio-economic hierarchy). 
For our analysis, NZSEI scores were split into three 
discrete socio-economic groups using cutpoints based 
on the 33rd and 66th percentile splits of the 
distribution of scores in our sample, creating similar 
score ranges to previous work by Davis et al. The 
distribution of childhood SEP groups over NZSEI-96 
were as follows:  low (10-30), medium (31-46) and 
high (47-90) childhood SEP groups. Sensitivity 
analyses for our final modelling strategy conducted 
using the NZSEI-scores continuously, rather than in 
tertiles, produced similar results.  

Psychological distress 
Mental health was assessed at Wave 3 using the 

10-item Kessler psychological distress Scale (K10). 
This scale has been developed specifically for 
assessing the prevalence of general psychological 
distress symptoms at the community level, and is 
increasingly being used in population mental health 
research. It has been validated in multiple settings 
(Andrews and Slade 2001) and has sound 
psychometric properties (Kessler, Andrews et al 
2002). In SoFIE, respondents were asked how often 
they had experienced each of the 10 states elicited by 
the K10 (mainly anxiety and depressive symptoms) in 
the four weeks prior to interview. The frequency with 
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which each of the 10 items was experienced was 
recorded using a five-point Likert scale ranging from 1 
(none of the time) to 5 (all the time). This score was 
then summed with increasing scores reflecting an 
increasing degree of psychological distress. As there is 
no agreed standard for determining cut-off points for 
levels of psychological distress, and various 
interpretations of scoring have been used to date, the 
scores in our study were grouped according to the 
criteria developed by Andrews and Slade (2001) into 
four levels of psychological distress: low (10-15); 
moderate (16-21); high (22-29); very high distress 
(≥30).  For the current analysis, the K10 was 
dichotomised at low to moderate levels of distress 
(K10 ≤21) versus high to very high levels of 
psychological distress (K10≥22) (Phongsavan, Chey et 
al 2006). High to very high levels of psychological 
distress have been shown to be associated with 
clinical diagnoses of anxiety and affective disorders 
(Andrews and Slade 2001; Oakley Browne, Wells et al 
2010). Using alternative K10 cutpoints, or 
multichotomous logistic regression, did not 
substantially alter our findings and how much of the 
relationship was mediated by adult SEP.  
  

Adult socio-economic position 
      We used five measures of the participant’s current 
SEP at the time of the Wave 3 interview to reflect 
different aspects of both material and social 
resources in adulthood (Galobardes, Shaw et al 2006). 
For our research questions, it is important that we 
adjust as completely as possible for adult socio-
economic position; hence including multiple 
measures of adult socio-economic position is 
desirable. These include area deprivation, education, 
household income and labour market activity.  The NZ 
deprivation (NZDep2001) index provides a small area 
deprivation score composed of census variables 
which reflect aspects of material and social 
deprivation (Salmond and Crampton 2002). 
NZDep2001 information was divided into quintiles 
where NZDepQ1 is the least deprived and NZDepQ5 is 
the most deprived. Education, which captures early- 
to mid-life adult socio-economic position, was 
measured using the respondent’s maximum 
educational qualification over the three waves and 
categorised as nil, high school, post-school vocational 

(diploma/certificate) or, bachelor degree or higher 
qualification(s). Equivalised household income (CPI 
adjusted to 2002), a measure of material resources at 
the household level, was divided into quintiles using 
the mean household income across the first three 
waves. Labour market activity was used as a measure 
of workforce status, as these conditions are 
associated with material resources, for example those 
who are unemployed may have a lack of resources. 
Labour market activity was defined as employed, not 
employed but seeking work, or not employed and not 
seeking work at the interview date. Wealth is a 
measure of total assets and can include financial and 
physical assets such as housing, investments or 
pensions.  Net worth (taken from Wave 2 of SoFIE) 
was calculated by subtracting the total value of all 
liabilities from the total value of all assets for 
individuals and couples, and categorised into quintiles 
(Carter, Hayward et al 2008). 

Covariates 
      Respondents’ sex and age was asked at the initial 
interview and then checked with the respondents at 
subsequent waves. At each wave, every adult was 
also asked their self-identified ethnicity. Participants 
were asked to ‘choose as many responses as you need 
to say which ethnic groups you belong to’, from a list 
of fifteen possible groups. For analyses we used 
prioritised ethnicity where each respondent was 
allocated to a single ethnic group using the priority 
recording system (Allan 2001). Ethnicity was defined 
as New Zealand/European (those primarily of 
European descent), Māori (the indigenous people of 
New Zealand), Pacific (those of Pacific Island descent 
e.g. Samoan, Cook Island, Fijian), Asian (those of 
Southeast Asia, China or Indian descent) and other 
(non NZ/European, non-Maori, non-Pacific and non-
Asian). 
 
Statistical methods 
      Associations between childhood SEP and adult 
psychological distress were investigated using 
multiple logistic regression models to calculate odds 
ratios (OR) and 95% confidence intervals (CI). Firstly, 
the odds of experiencing high to very high 
psychological distress (score of 22+) in the low and 
medium childhood SEP groups, as compared with the 
high childhood SEP group, were calculated with 
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adjustment for the confounders sex, age and ethnicity 
(model 1).  Secondly, respondent’s own NZDep2001 
score, education, income, labour market activity and 
wealth were added to the confounder adjusted 
model, one at a time (model 2). Finally the model was 
fully adjusted for confounders and all five adult SEP 
indicators simultaneously (model 3). The fully 
adjusted ORs (from model 3) were compared with 
those from model 1 by calculating the percentage 
change in the excess OR (ORModel 2-ORModel 1)/ 
(ORModel 1-1) in the low compared to high childhood 
SEP group. As a test of whether the change in 
strength of the association of low childhood SEP with 
psychological distress was statistically significant, we 
conducted a Hausman test (Hausman 1978; 
Greenland 2008). This involved calculating the 
difference in the beta coefficients and constructing 
95% confidence intervals before (model 1) and after 
adjusting for mediating variables (model 3).  
 
Sensitivity analyses 
      It is argued that the association between 
childhood SEP and psychological distress could, 
potentially, vary by sex, as the determinants of 
mental health differ between males and females 
(Piccinelli and Wilkinson 2000; Artazcoz, Benach et al 
2004). It could also vary by birth cohort, which, given 
the cross-sectional nature of our data, would be 
equivalent to variation by age in this study (Kuh, Ben-
Shlomo et al 2003). This could possibly be due to 
increasing measurement error of parental occupation 
with older subjects, or perhaps more substantively, 
due to true cohort variation in effects. Thus, to 
account for these possible influences, or effect 
modification, three birth cohorts were created 
covering three time periods (1920-1950,1950-
1970,1970-1990) using the respondent’s age at Wave 
3. Models 1 (age, sex, ethnicity adjusted) and 3 (fully 
adjusted) were re-run, stratified by sex and birth 

cohort, and the Wald Statistic test was applied to test 
for heterogeneity between the sex and age strata.  
      All data were analysed on unit-level data in the 
Statistics New Zealand data laboratory using SAS 8.2. 
All tabular numbers of respondents presented in this 
paper are random rounded to the nearest multiple of 
five as per Statistics New Zealand confidentiality 
protocol. Analyses were run both with and without 
longitudinal weights (taking into account attrition and 
weighting to the New Zealand population at 2002); 
there was no difference in the results so we present 
the unweighted results.   
 

Results 
      The demographic and socio-economic 
characteristics of the study sample in relation to 
categories of psychological distress (K10) are 
presented in Table 1.  Overall, 79% of the study 
sample reported low levels of psychological distress 
(K10 score between 10 and 15). This distribution is 
heavily skewed but is the same as found in the recent 
NZ Health Survey 2006/07 and the NZ Mental Health 
Survey (Oakley Browne, Wells et al 2006; Ministry of 
Health 2008). There was a slightly higher proportion 
of high to very high psychological distress present in 
the low childhood SEP group as compared to the high 
childhood SEP group. Females made up a little more 
than half of the sample (54.1%) and reported higher 
levels of psychological distress. The majority of the 
sample identified as NZ/European ethnicity, with 
Pacific respondents reporting higher levels of 
psychological distress than any other ethnic group. All 
adult SEP indicators illustrated a linear relationship 
with psychological distress, i.e. more respondents in 
poorer income and wealth quintiles, or living in more 
deprived areas, reported high to very high levels of 
psychological distress.  
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Table 1. Characteristics of SoFIE Health respondents by psychological distress (K10) at Wave 3 (n= 14,740) 

  

Category of psychological distress (total K10 score)  (row %) 

Childhood SEP n 

Low 10-15                 

(%) 

Moderate 16-

21 (%) 

High 22-29           

(%) 

Very high ≥ 30 

(%) 

Low 6,520 78.5 14.7 5.1 1.6 

Medium 3,610 79.2 14.3 5.0 1.5 

High 4,610 80.7 14.1 4.1 1.1 

Sex 

     Female 7,975 77.5 15.4 5.2 1.9 

Male 6,765 81.5 13.2 4.2 1.0 

Ethnicity 

     NZ/European 11,980 80.7 13.8 4.2 1.3 

Maori 1,340 74.3 16.8 7.1 2.2 

Asian 725 75.9 17.2 4.8 2.1 

Pacific 450 70.0 18.9 10.0 2.2 

Other 245 71.4 16.3 8.2 4.1 

Age  

     15-24 2,035 74.0 18.7 6.1 1.5 

25-34 2,015 76.9 16.9 4.5 1.7 

35-44 3,030 78.5 14.4 5.3 1.7 

45-54 2,925 82.1 12.5 4.3 1.4 

55-64 2,230 83.2 11.4 4.0 1.8 

65+ 2,495 80.4 14.2 4.6 0.8 

Highest educational qualification 

     Degree or higher 2,235 83.9 12.8 2.7 0.7 

Post school vocational  5,170 80.5 14.0 4.1 1.5 

School qualification 3,920 78.2 15.7 5.1 1.1 

No qualification 3,415 76.1 14.6 6.9 2.3 

NZDeprivation 

     NZDepQ1(least) 3,215 86.3 10.6 2.3 0.6 

NZDepQ2 3,150 81.9 12.7 4.3 1.0 

NZDepQ3 2,745 79.6 14.4 4.9 1.6 

NZDepQ4 3,100 75.2 17.4 5.3 1.8 

NZDepQ5(most) 2,520 72.2 17.5 7.7 2.6 

Household income 

 

         

q1: low   -< $21,080 1,485 71.4 17.5 8.4 3.0 

q2: $21,080 -< $34,010 3,265 74.0 17.8 6.0 2.5 

q3: $34,010 -< $49,380 2,825 77.2 15.6 6.0 1.4 

q4: $49,380 -< $72,280 3,290 83.1 12.5 3.5 0.8 

q5: $72,280 -< high 3,865 85.6 11.3 2.7 0.5 

Labour market activity 

 

         

Not employed, looking for work 235 63.8 19.1 12.8 4.3 

Not employed, not looking for work 4,595 73.6 16.9 7.1 2.2 

Working 9,910 82.4 13.1 3.5 1.1 

Wealth 

     Q1: low -< $25,590 3,860 72.7 17.9 7.0 2.3 

Q2: $25,590 -< $70,315 2,515 76.1 16.1 5.8 2.2 

Q3: $70,315 -< $128,090 2,545 81.1 13.4 4.3 1.2 

Q4: $128,090 -< $232,935 2,635 83.5 12.5 3.2 0.6 

Q5: $232,935 - high 2,675 87.7 9.9 2.2 0.4 
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Table 2. Description of respondent’s socio-economic position in childhood and adulthood 
 

  

Childhood socioeconomic position   

Adult socioeconomic indicators n Low (%) Medium (%) High (%) 

Pearson 

correlation 

coefficients 

Highest educational qualification 

    

  

Degree or higher 2,230 27.1 20.4 52.5 

 Post school vocational qualification 5,165 42.8 27.0 30.2 

 School qualification 3,915 41.5 24.1 34.4   

No qualification 3,420 60.7 23.8 15.5 0.19* 

NZ Deprivation   

    NZDepQ1(least) 3,215 37.6 23.6 38.7 

 NZDepQ2 3,145 42.3 24.0 33.7 

 NZDepQ3 2,750 43.3 25.5 31.3 

 NZDepQ4 3,095 46.8 24.7 28.4   

NZDepQ5(most) 2,520 52.8 25.2 22.0 0.12* 

Household income 

     q1: low   -< $21,080 1,485 48.8 24.9 26.3 

 q2: $21,080 -< $34,010 3,275 51.8 24.6 23.7 

 q3: $34,010 -< $49,380 2,825 46.0 25.3 28.7 

 q4: $49,380 -< $72,280 3,290 42.6 25.1 32.4   

q5: $72,280 -< high 3,870 36.2 23.3 40.6 0.10* 

Labour market activity 

     Not employed, looking for work 235 42.6 27.7 29.8 

 Not employed, not looking for work 4,595 47.9 24.6 27.5   

Working 9,905 42.6 24.4 33.0 0.06* 

Wealth 

    

  

Q1: low -< $25,590 3,865 40.4 23.7 36.0 

 Q2: $25,590 -< $70,315 2,520 45.6 25.0 29.4 

 Q3: $70,315 -< $128,090 2,540 47.2 25.8 27.0 

 Q4: $128,090 -< 232,935 2,625 46.1 26.7 27.2   

Q5: $232,935 - high 2,680 44.4 22.4 33.2 0.01 

      * P<0.0001 

     All dollar values are NZ dollars 
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Table 2 shows the distribution of childhood and 
adult SEP measures for the study sample.  
Respondents reporting low childhood SEP were more 
likely to reside in the most deprived areas (NZDepQ5), 
have no educational qualifications, report lower 
household income and lower wealth and be not 
employed/ not looking for work, in comparison to 
those reporting higher childhood SEP. Childhood SEP 
was most strongly graded with educational 
qualifications.  27.1% of those from a low childhood 
SEP reported a degree or higher, whereas 60.7% 
reported no qualification. This was in contrast to the 
weaker grading observed for NZDep, household 
income, wealth and labour market activity.  A 
potential problem is collinearity between the 
measures of SEP across the life course. Pearson 
correlation coefficients between childhood SEP and 
all five adult SEP indicators in our sample were low, 
and ranged from 0.01 to 0.19 with all, except wealth, 
being statistically significantly correlated (p < 0.0001).  

Table 3 presents results from logistic regression 
analyses. In model 1 (adjusted for confounders) both 
low and medium childhood SEP groups were 
significantly associated with high levels of 
psychological distress. The relative odds of reporting 
high psychological distress among those with low 

compared to high childhood SEP was 1.35 (95% CI 
1.13-1.60). The odds comparing moderate to high 
childhood SEP were similar to low SEP. The 
association between childhood SEP and psychological 
distress persisted after separately adjusting for each 
adult SEP indicators individually except education 
(Model 2). All measures except labour market activity 
attenuated the excess odds ratios. Both education 
and income were the strongest mediators of the 
association, reducing the OR independently by 63% 
and 40% respectively. Adjustment for all five adult 
SEP indicators simultaneously in addition to 
confounders, (Model 3) led to a 77% reduction in the 
excess OR from 1.35 to 1.08 (95% CI 0.90 to 1.29). The 
Hausman test showed the reduction in the beta 
coefficients before and after adjusting for adult SEP 
measures was statistically significant indicating that 
the change in strength of the association of low 
childhood SEP with psychological distress after 
adjustment was statistically significant. 

The results of our sensitivity analyses 
investigating whether there is effect modification by 
birth cohort and sex are shown in Table 4. There was 
no statistically significant difference between the 
relationship of childhood SEP on psychological 
distress by birth cohort or by sex. 
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Table 3.  Odds ratios (OR) and confidence intervals (CI) for logistic regression modelling of childhood SEP on adult psychological distress* 

 

 Model 1 adjusted 

for respondents 

age, sex and 

ethnicity 

Model 2 adjusted for individual adult SEP indicators   Model 3 adjusted 

for respondents 

age, sex, ethnicity 

and all measures of 

adult SEP 

 

education NZDeprivation  income 
 labour market 

activity 
wealth 

  OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Childhood SEP 

              Low   1.35 (1.13-1.60) 1.13 (0.95-1.35) 1.25 (1.05-1.49) 1.21 (1.02-1.44) 1.35 (1.13-1.60) 1.27 (1.07-1.51) 1.08 (0.90-1.29) 

Medium   1.36 (1.12-1.65) 1.21 (1.00-1.47) 1.28 (1.06-1.56) 1.26 (1.04-1.53) 1.36 (1.12-1.65) 1.31 (1.08-1.59) 1.15 (0.95-1.41) 

High  (ref) 1.00 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

 Age 

  

  

           15-24 (ref) 1.00 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

 25-34 0.78 (0.60-1.02) 0.87 (0.67-1.13) 0.75 (0.58-0.98) 0.78 (0.60-1.02) 0.93 (0.72-1.22) 1.00 (0.77-1.31) 1.03 (0.78-1.37) 

35-44 0.91 (0.72-1.15) 0.96 (0.76-1.21) 0.93 (0.74-1.17) 0.93 (0.74-1.17) 1.16 (0.91-1.47) 1.56 (1.21-2.02) 1.52 (1.16-1.99) 

45-54 0.73 (0.48-0.94) 0.74 (0.57-0.95) 0.74 (0.58-0.95) 0.82 (0.65-1.05) 0.96 (0.75-1.23) 1.55 (1.18-2.04) 1.42 (1.07-1.90) 

55-64 0.74 (0.58-0.96) 0.66 (0.51-0.87) 0.74 (0.57-0.96) 0.76 (0.58-0.99) 0.79 (0.61-1.03) 1.72 (1.28-2.32) 1.21 (0.88-1.65) 

65+ 0.75 (0.58-0.97 0.62 (0.48-0.82) 0.71 (0.55-0.92) 0.60 (0.46-0.79) 0.46 (0.35-0.61) 1.66 (1.24-2.22) 0.70 (0.50-0.98) 

Sex 

              Male (ref) 1.00 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

 Female 1.40 (1.21-1.61) 1.39 (1.20-1.60) 1.39 (1.20-1.60) 1.32 (1.14-1.52) 1.21 (1.04-1.39) 1.41 (1.23-1.63) 1.24 (1.07-1.44) 

Ethnicity 

              NZ/European (ref) 1.00 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

 

1.00 

 Maori 1.66 (1.35-2.06) 1.49 (1.20-1.85) 1.31 (1.06-1.64) 1.45 (1.17-1.79) 1.47 (1.18-1.82) 1.29 (1.04-1.60) 1.03 (0.82-1.30) 

Pacific 1.93 (1.39-2.68) 1.80 (1.30-2.51) 1.44 (1.03-2.02) 1.60 (1.15-2.23) 1.67 (1.19-2.32) 1.36 (0.97-1.89) 1.10 (0.78-1.55) 

Asian 1.33 (0.98-1.81) 1.52 (1.12-2.07) 1.20 (0.88-1.64) 1.07 (0.78-1.46) 1.10 (0.81-1.51) 1.15 (0.84-1.57) 1.02 (0.74-1.40) 

Other 2.62 (1.75-3.90) 2.94 (1.96-4.41) 2.55 (1.7-3.81) 2.33 (1.55-3.49) 2.34 (1.56-3.52) 2.14 (1.42-3.21) 2.09 (1.37-3.18) 

Highest education qualification 

              Degree or Higher (ref) 

  

1.00 

         

1.00 

 Post school vocational  

  

1.89 (1.44-2.48) 

        

1.51 (1.14-2.00) 

School qualification 

  

1.83 (1.38-2.43) 

        

1.39 (1.04-1.86) 

No qualification 

  

3.36 (2.53-4.47) 

        

2.00 (1.48-2.68) 
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    (Table 3 cont’d) 
 

NZ Deprivation 

NZDepQ1(least) (ref) 

    

1.00 

       

1.00 

 NZDepQ2 

    

1.76 (1.36-2.28) 

      

1.57 (1.20-2.04) 

NZDepQ3 

    

1.99 (1.53-2.58) 

      

1.54 (1.18-2.01) 

NZDepQ4 

    

2.31 (1.80-2.96) 

      

1.59 (1.22-2.06) 

NZDepQ5(most) 

    

3.04 (2.36-3.93) 

      

1.70 (1.30-2.23) 

Household income 

              q1: low   -< $21,080 

      

3.45 (2.67-4.46) 

    

1.70 (1.30-2.24) 

q2: $21,080 -< $34,010 

      

2.81 (2.22-3.56) 

    

1.49 (1.15-1.92) 

q3: $34,010 -< $49,380 

      

2.33 (1.84-2.96) 

    

1.50 (1.20-1.97) 

q4: $49,380 -< $72,280 

      

1.36 (1.06-1.76) 

    

1.08 (0.83-1.40) 

q5: $72,280 -< high (ref) 

      

1.00 

     

1.00 

 Labour market activity 

              Working (ref) 

        

1.00 

   

1.00 

 Not employed, not looking for work 

        

2.84 (2.41-3.35) 

  

2.11 (1.77-2.51) 

Not employed, looking for work 

        

3.10 (2.09-4.59) 

  

2.16 (1.44-3.23) 

Wealth 

              Q1: low -< $25,590 

          

4.90 (3.67-6.57) 2.74 (2.01-3.74) 

Q2: $25,590 -< $70,315 

          

3.43 (2.57-4.57) 2.26 (1.67-3.05) 

Q3: $70,315 -< $128,090 

          

2.15 (1.60-2.90) 1.56 (1.14-2.11) 

Q4: $128,090 -< $232,935 

          

1.49 (1.09-2.03) 1.21 (0.88-1.67) 

Q5: $232,935 - high (ref) 

          

1.00 

 

1.00 

 

* Due to missing values on some covariates, all logistic regression was on n=14,220 respondents 
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Table 4. Sensitivity analyses of potential effect modifiers sex and birth cohort 

  Model 1 Model 3 

 

adjusted for age and 

ethnicity 

adjusted for age, 

ethnicity and all 

measures of adult SEP 

  OR (95% CI) OR (95% CI) 

Stratified by sex 

  Male   (n=6,530) 

    Low   1.31 (0.99-1.73) 1.08 (0.81-1.45) 

Medium   1.44 (1.06-1.95) 1.29 (0.94-1.77) 

High  (ref) 1.00 

 

1.00 

 Female    (n=7,690) 

    Low   1.37 (1.10-1.71) 1.09 (0.86-1.37) 

Medium   1.31 (1.02-1.71) 1.10 (0.85-1.42) 

High  (ref) 1.00 

 

1.00 

 Wald Test  for interaction  

    

( p-value)   

Low childhood SEP 0.0009   0.4144   

Medium childhood SEP 0.0018   0.0946   

 

 

Model 1 Model 3 

 

adjusted for age and 

ethnicity 

adjusted for age, 

ethnicity and all 

measures of adult SEP 

  OR (95% CI) OR (95% CI) 

Stratified by birth cohort 

    1970-1990     (n= 3,715) 

    Low   1.39 (1.02-1.88) 1.13 (0.82-1.56) 

Medium   1.26 (0.89-1.77) 1.07 (0.75-1.52) 

High  (ref) 1.00 

 

1.00 

 1950-1970    (n= 5,865) 

    Low   1.38 (1.06-1.80) 1.10 (0.83-1.45) 

Medium   1.27 (0.94-1.71) 1.03 (0.75-1.41) 

High  (ref) 1.00 

 

1.00 

 1920-1950    (n=4,635) 

    Low   1.29 (0.90-1.84) 1.01 (0.69-1.46) 

Medium   1.63 (1.11-2.39) 1.35 (0.90-2.01) 

High  (ref) 1.00 

 

1.00 

 Wald Test  for interaction  

    

( p-value)   

Low childhood SEP 0.0465   0.7706   

Medium childhood SEP 0.0226   0.3344   
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Discussion 
Our study shows that individuals from the lowest 

childhood socio-economic backgrounds have 35% 
greater odds of reporting high to very high 
psychological distress compared to those individuals 
from the highest childhood socio-economic 
backgrounds. Furthermore, more than two-thirds 
(77%) of the association of childhood SEP with 
current psychological distress in adulthood is 
explained by adult SEP. This is noteworthy as it is a 
larger proportion mediated (explained by) adult SEP 
than found in other studies exploring life course SEP 
and mental health (Gilman, Kawachi et al 2002; 
Harper, Lynch et al 2002; Luo and Waite 2005; Power, 
Atherton et al 2007). The association between 
childhood SEP and psychological distress was largely 
explained by educational attainment, accounting for 
63% of the association of low childhood SEP on high 
to very high levels of psychological distress. The 
proportion mediated by education was greater than 
for the other adult measures of SEP, suggesting that 
educational achievement which is influenced by 
childhood socio-economic position, is the key 
gateway to socio-economic trajectories that link early 
life SEP and adult mental health. This is not to say 
that other socio-economic factors are unimportant.  
For example, income entered alone explains 40% of 
the association.  But if education is entered first, the 
additional contribution of income is small, due to the 
pathways from childhood socio-economic position to 
income (presumably), largely going via education.  
This importance of education is plausible, given it is 
heavily influenced by parental characteristics such as 
parental education, income, social class and other 
household characteristics (Kuh, Power et al 2004).  

Additionally, sensitivity analyses showed no 
interaction of sex or birth cohort in the association 
and using alternative K10 cutpoints, or 
multichotomous logistic regression, did not 
substantially alter our findings and how much of the 
relationship was mediated by adult SEP. 
 
Strengths and weaknesses 

This study used data from a large nationally 
representative population in NZ, with the availability 
of a wide range of measures of adult SEP and a 
retrospective measure of childhood SEP. Despite 

these strengths, potential limitations include 
information bias, unmeasured confounding, selection 
bias or the possibility of chance findings.  

Firstly, the small association observed to start 
with (OR of 1.35) and the possibility of statistical 
imprecision in the association of childhood SEP with 
psychological distress warrants caution.  Using the 
upper and lower confidence limits of Model 1’s OR for 
low childhood SEP  (95% CI 1.13-1.60) but assuming a 
constant 0.17 reduction in the OR due to adjustment 
for adult SEP, then the proportion mediated by adult 
SEP might range from 28% (0.17/0.60) to at least 
100% (0.17/0.13). 

Secondly, there is potential for measurement 
error.  It is important to consider measurement errors 
in the exposure (childhood SEP), mediators (adult 
SEP) and outcome (psychological distress).   

We consider first the impact of measurement 
error on the exposure-outcome association, without 
introducing mediators. The use of parental 
occupation at a single age has been argued to be a 
weak proxy for more complete information on socio-
economic position spanning the entire childhood 
period (Glymour 2007).  Thus, we have mis-measured 
our exposure.  (Due to the design of the SoFIE study it 
was not possible to use prospective repeated 
measures of childhood SEP over time.)  Nevertheless, 
this methodological shortcoming is common to many 
studies, and does not preclude useful causal 
inference (Mckenzie and Carter 2009).  Additionally, 
the coding of parental occupation and subsequent 
assignment to the NZSEI-96 (which meant enforcing 
socio-economic status levels ascertained in the 1990s 
on older respondents’ parental occupations, which 
date back to the 1930s) would have introduced 
further measurement error. This may have led to mis-
classification of childhood SEP that is greater for older 
respondents compared to younger respondents. 
However, as our analysis used a trichotomous 
measure of childhood SEP, and found no difference 
by birth cohort, any historical changes in “status” of 
occupations would need to be substantial enough to 
cross the two thresholds used to categorise childhood 
SEP.  The critical issue in the mis-measurement of 
parental SEP is whether it is non-differential and 
independent of the outcome psychological distress 
(and the mediator adult SEP).  We argue that recall of 
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parental occupation, when the adult respondent was 
aged 10, is a fairly ‘concrete’ and ‘objective’ measure.  
We assume, therefore, that any recall error is not too 
substantial and neither differential by, nor dependent 
on, measurement errors on other variables.  The 
subsequent coding and classification to a class may 
introduce more error, but this too is probably non-
differential and independent of other covariates.  
Assuming our arguments are correct, we have 
therefore underestimated the total association of 
childhood SEP with psychological distress, i.e. the OR 
of 1.35 is an underestimate.    

Consider now measurement error of our 
mediator, adult SEP, ascertained at the time of 
interview, using multiple comprehensive measures.  
We argue that adult SEP is a complex multifaceted 
construct, and that multiple measures (as we have) 
are preferable to few in fully adjusting for this 
construct, and hence this mediation pathway.  Put 
another way, we have more fully adjusted for adult 
SEP than previous research that has been confined to 
a single adult SEP indicator such as occupation or 
education (Lynch, Kaplan et al 1997; Gilman, Kawachi 
et al 2002; Poulton, Caspi et al 2002; Power, Stansfeld 
et al 2002; Gilman, Kawachi et al 2003; Singh-
Manoux, Ferrie et al 2004; Melchior, Moffitt et al 
2007; Power, Atherton et al 2007).  This may explain 
why we found a greater proportion of the effect of 
childhood SEP on mental health was mediated by 
adult SEP, than did other studies, i.e. we simply 
measured adult SEP more fully than did other studies.  

Consider now the joint effect of measurement 
error of exposure and the mediator.  If the target 
parameter of interest is the proportion of the 
relationship mediated by adult SEP, and 
measurement error of both the exposure and 
mediator are independent and non-differential with 
respect to the outcome, the proportion of mediation 
is unchanged with measurement error of the 
childhood exposure (although the actual ORs are all 
reduced).  However if the mediator is mis-measured, 
the proportion due to mediation is underestimated 
(workings available from authors on request).  For 
example, if better measurement of childhood SEP 
occurred, we might have observed a total OR of 1.70, 
but (assuming non-differential and non-dependent 
measurement errors of adult SEP with respect to both 
childhood SEP and psychological distress) the OR 
adjusted for adult SEP would have reduced by 77% to 
1.26.  Thus, to answer the research question in this 
paper, it is more important to have an accurate 
assessment of the adult SEP variables than childhood 
SEP (assuming non-differential and independence of 
measurement error).   

Thirdly, it is important to note the difficulty with 
data such as in this study to reliably quantify direct 
and indirect effects due to unmeasured confounding 
(Blakely 2002; Cole and Hernan 2002; Hernan and 
Cole 2009).  This is depicted in the following directed 
acyclic graph (Figure 1).  

 

 
Figure 1. Directed acyclic graph of the association between childhood SEP, adult SEP and psychological distress 
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When we adjust for our mediator, adult SEP, it 
may be that there is unadjusted confounding of the 
adult SEP-distress association (labelled ‘U1’ )(Glymour 
and Greenland 2008).  Furthermore, there are also a 
number of life course measures which can be classed 
as confounders of the association between childhood 
SEP and adult mental health status (U3) and of the 
association of childhood SEP with adult SEP (U2), such 
as childhood health, family history of mental illness 
and single-parent status. The absence of this 
information in our study may lead to some bias, 
probably in the direction to initial overestimation of 
the total association of childhood SEP with 
psychological distress; and perhaps some over-
adjustment for adult SEP when determining indirect 
effects (if there is strong collider-bias on adult SEP 
from both U1 and U2). If this were the case, it might 
be that adult SEP mediates even more 
(proportionately) of the association – but it is beyond 
the scope of this paper to empirically model this 
possibility. We believe in most cases that the 
magnitude of these confounding biases will not be 
too severe. For example, it has been shown 
elsewhere that there needs to be very strong 
associations of posited additional variables (i.e. U2 
and U3 in the diagram) with both the mediator and 
outcome of interest, before substantial bias will occur 
(Greenland 2003; Rothman, Greenland et al 2008). 

A limitation of our graph and analysis is that it 
does not take into account the possible reverse 
causation of adult psychological distress on adult SEP, 
where those with pre-existing mental illness drift 
down the social scale  i.e. health selection. In this 
study we cannot discount the possibility that the 
association of adult SEP with K10 is overestimated 
due to health selection, and subsequently, that the 
proportionate contribution of adult SEP to the 
childhood SEP and K10 association is also slightly 
overestimated. We would posit however that some of 
the adult SEP measures are less subject to selection 
effects than others. Most formal education, for 
example, is completed by young adulthood and is 
predictive of subsequent occupational career.  
Arguably therefore it is more robust to selection 
effects (in particular “downward drift”) and thereby 
strengthens our conclusion regarding the mediating 
effects of education.  

The final limitation relates to the selection and 
attrition of the sample used in our study. Our analysis 
was restricted to respondents with no missing data 
on the exposure and outcome at Wave 3 (49% of the 
original SoFIE study sample) leading to a sample 
which was older and potentially more homogenous 
than the original Wave 1 study population. There is a 
risk of not being able to obtain information about 
childhood SEP from a substantial fraction of the very 
people who are most at risk of poor health.  Selection 
bias could arise if those adults from the lower 
childhood SEP group who are lost to follow-up, or 
have missing exposure data, have a different total 
indirect and direct set of associations between 
childhood, adult SEP and distress (within strata of 
covariates). For example, if those adults from the 
lower childhood SEP group who are lost to follow up 
or have missing exposure data are also those whom 
are at the highest risk of psychological distress, then 
the study will have underestimated the effect of low 
childhood SEP on the risk of psychological distress. 
However, for selection bias to arise requires the 
association of childhood SEP, adult SEP and K10 to 
differ among those included in the final analyses, 
compared to those excluded. We do not have any 
direct evidence whether this is the case or not, as  it 
was not possible to directly estimate the extent and 
the pattern of ‘missingness’ on the associations of 
childhood SEP, adult SEP and K10, as we did not have 
information on those individuals who were lost to 
follow-up. Moreover, for the results of our analysis to 
be pushed towards the null, we would need to see 
the opposite associations of childhood SEP, adult SEP 
and psychological distress in the other 50% of the 
original study sample who were missing; this seems 
implausible.  

 

Conclusion  
This research addresses an important life course 

issue regarding the pathways between childhood 
socio-economic position and mental health in 
adulthood. Our results suggest that disadvantaged 
social environments during childhood may have 
particularly adverse consequences for adult mental 
health status, because of their effects on educational 
achievement and subsequent socio-economic status.  
A possible explanation for our finding is that the 
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direct effects of early socio-economic environment 
via pathways other than adult SEP are less important 
for psychological distress than that of the later adult 
SEP pathway, and hence after adjustment for adult 
SEP the effect of childhood SEP is no longer 
significant. This does not refute the early origins 
argument per se. Rather this finding is most 
consistent with a “pathways” interpretation within 
the life course framework, which views the early or 
distal childhood socio-economic environment as 
being important mainly through its influence on 
proximal socio-economic circumstances, in this case 
adult SEP (especially education), which in turn 
influences mental health status.  

In other words the indirect or mediated pathway 
is stronger than the direct pathway, and is consistent 
with the substantial existing evidence that socio-
economic circumstances in adulthood are important 
determinants of inequalities in adult mental health. 

Finally, causal mechanisms (nature and strength) are 
likely to vary by context, including time and place.  
Therefore, generalising our findings to other 
countries and comparing to other studies should be 
done cautiously. 

In terms of policy, population-based research 
such as ours is important in providing evidence as to 
whether intervention programs, which aim to reduce 
the negative influence of serious economic adversity 
on adult mental health, should target their influences 
earlier or later in the life course. Our findings suggest 
that the short-term influences operating in adulthood 
such as unemployment and poverty are likely to be 
able to “circuit-break” the longer-term effects of early 
SEP. Nevertheless, the long-term influences, which 
are rooted in previous life stages, are still important 
as they influence mental health indirectly through 
current adult SEP.   
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