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Abstract

Objectives The aim of this study was to (1) identify the

influence of childhood socioeconomic status (CSES) on

five chronic conditions: asthma, bronchitis, hypothyroid,

migraine, and psychiatric disorders in later life; (2) deter-

mine the mediating role of childhood abuse (CA) in these

associations, and (3) quantify recall bias due to respon-

dent’s mental health in these associations.

Methods 10,325 men and women from the Tromsø Study

were followed for 13 years, and Poisson regression models

were used.

Results Low CSES was associated with a 16–23% higher

risk of chronic conditions, and CA was associated with a

16–58% higher risk of chronic conditions (p\ 0.05). A

minor proportion of the association between CSES and CA

(3.98%, p\ 0.05); CSES and chronic conditions

(5.54–8.71%, p\ 0.05); and CA and chronic conditions

(9.51–19.52%, p\ 0.05), were driven by recall bias due to

the respondent’s mental health. CA mediated the associa-

tion between CSES and chronic conditions (9.58–25.06%,

p\ 0.05).

Conclusions Low CSES and CA are associated with higher

risk of chronic conditions in later life. A minor proportion

of these associations are driven by recall bias.

Keywords Asthma � Bronchitis � Hypothyroid � Migraine �
Psychiatric disorders � Mental health � Recall bias �
Norway � Population-based � Childhood socioeconomic

status � Child abuse � Child maltreatment � Life course �
Mediation

Abbreviations

CSES Childhood socioeconomic status

CA Childhood abuse

RR Relative risk

CI Cumulative inequality

CI Confidence interval

SE Standard error

Introduction

There is an increasing recognition that stressors in childhood

may contribute to pathophysiological processes that can lead

to several chronic conditions in later life (Danese et al. 2009;

Sheikh 2017). The allostatic load theory suggests that

childhood adversities may permanently alter the neurobio-

logical stressmanagement systems (Björkenstam et al. 2015;

Carroll et al. 2013). Previous studies have shown that

childhood adversities are associated with long-term changes

in the nervous, endocrine, and immune systems (Danese and

McEwen 2012; Sheikh 2017). In particular, there has been a

great amount of research on how childhood socioeconomic

status (CSES) and childhood abuse (CA) relate to chronic

conditions in later life, and reviews have shown reasonable

associations between these variables (Kalmakis and Chan-

dler 2015; Pavalko and Caputo 2013; Spencer et al. 2013).

Several previous studies have consistently shown that

childhood adversities are associated with asthma (Exley

et al. 2015), bronchitis (Springer et al. 2007), hypothyroid
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(Post et al. 2013), migraine (Post et al. 2013), and psychiatric

disorders (Sheikh 2017; Sheikh et al. 2014, 2016a, b) in later

life. These reports suggest there may be an early life stress-

related etiology for these outcomes (Sheikh 2017; Slopen

et al. 2010). Other evidence suggests that childhood adver-

sities are associated with stress dysregulation, immune

dysfunction, and inflammation in later life (Yang et al. 2017),

which may confer increased vulnerability to several chronic

conditions (Bonaccio et al. 2017; Runsten et al. 2014).

The stress proliferation model (Pearlin et al. 2005) sug-

gests that low CSES is a reflection of low parental SES,

which can lead to secondary stressors such as CA, which,

either along with or in place of CSES, can prompt chronic

conditions in later life. A relationship between CSES and

chronic conditions is of interest not only in its own right, but

also as a potential confounder of the relationship between

CA and chronic conditions. The association between CA and

chronic conditions may not be causal. It may instead be a

function of shared risk factors, such as CSES, parental his-

tory of chronic conditions, or other shared environmental

factors (Plant et al. 2015). However, no previous study from

Norway has shown the independent effect of CSES and CA

on the prevalence of asthma, bronchitis, hypothyroid,

migraine, and psychiatric disorders in later life.

Despite the growing interest in assessing the long-term

influence of CSES, themediatingmechanisms bywhich CSES

affects chronic conditions remain unclear (Sheikh et al. 2014).

Most previous studies assessed socioeconomic and behavioral

factors in adulthood as mediators in the association between

CSES and chronic conditions in adulthood (de Sousa Andrade

et al. 2017; Frenz et al. 2017; Sheikh et al. 2014). However,

when assessing mediation one must assume a lack of inter-

mediaryconfounders (Sheikhet al. 2016b), i.e., that there areno

variables (measured or unmeasured) affecting both the medi-

ator(s) and the outcome that are affected by the exposure itself

(Sheikh et al. 2016b). CSES may affect health in early adult-

hood, which may in turn affect both socioeconomic status and

health later in adulthood (Sheikh et al. 2016b; Zajacova et al.

2015). Being raised in an environment with ample monetary

and parental resources may expose children to experiences and

styles of interacting that are beneficial for educational

achievement and intellectual performance (Martinez-Pons

1996). By the same token, habits adopted in adulthood, such as

smoking and alcohol intake, are likely influenced by parental

behavioral patterns and by the social environment one is

exposed to during adolescence (Campbell et al. 2016; Lorant

et al. 2017; Sheikh 2017; Sheikh et al. 2016a). Due to the long

time period between CSES and the development of health-

related life style (e.g., smoking and alcohol intake) and adult

socioeconomic status, many potential intermediary con-

founders may be present (Sheikh et al. 2014, 2016b), making

the ‘no intermediary confounding’ assumption difficult to sat-

isfy. Such is the casewhen assessingmediators from adulthood

in the association betweenCSESand chronic conditions in later

life.

The cumulative inequality (CI) theory proposes that even if

genetic predispositions are accounted for, those with adverse

childhood experiences have a higher risk of experiencing

subsequent adversities (Ferraro and Shippee 2009). A key

axiom in the CI theory is that ‘‘Disadvantage increases expo-

sure to risk…’’ (Ferraro and Shippee 2009, p. 335). As Hertz-

man and Boyce noted, ‘‘Social causation is iterative and

recursive… in which one traumatic event follows from others,

giving rise over time to intensely negative and stressful social

contexts’’ (HertzmanandBoyce2010, p. 331). Previous studies

have shown that children from low socioeconomic back-

grounds are at a higher risk of experiencing CA (Ono and

Honda 2017; Romens et al. 2015), and CA may have a long-

term impact on chronic conditions (Ni et al. 2016; Sheikh et al.

2016a; Sheikh et al. 2016b). In this way, CSES may influence

chronic conditions partly through CA (i.e., mediation). How-

ever, a literature search revealed that only a few previous

studies (Danese et al. 2009; Goosby 2013; Oshio et al. 2013;

Park et al. 2013; Sheikh et al. 2016b) have assessed the medi-

ating role of CA in the association between CSES and chronic

conditions. In this study, the association between CSES and

prevalence of the chronic conditions asthma, bronchitis,

hypothyroid, migraine, and psychiatric disorders was assessed,

as well as the mediating role of CA in these associations. Fur-

thermore, some previous studies suggest that childhood

adversities may affect health more at younger ages (Campbell

et al. 2016). Therefore, the associations between CSES, CA,

and chronic conditions, stratified by median age at diagnosis

were also assessed.

Retrospective reporting of CSES and CA might be

subject to differential recall bias, and retrieval bias among

those with psychiatric disorders (Fisher et al. 2009; Sheikh

et al. 2016b). Similarly, the associations between CSES,

CA and chronic conditions may be influenced by state of

mind and mood based on respondent’s mental health (Hepp

et al. 2006; Sheikh et al. 2016b). For instance, respondents

with certain psychiatric disorders may have a tendency to

form rather cynical and pessimistic perceptions of their

childhood, but this perception does not necessarily mean

that their CSES was low or that they were abused in

childhood (Sheikh et al. 2016b). Therefore, we also per-

formed sensitivity analysis in which we controlled for self-

reported diagnosis of psychiatric disorders.

Methods

Study population

The Tromsø Study is a longitudinal prospective cohort

study which contains data from 40,051 individuals, and its
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participants are considered representative of the adult

population residing in the municipality of Tromsø (Jacob-

sen et al. 2012). Between 1974 and 2007–2008, six waves

of the Tromsø Study were conducted (referred to as

Tromsø I–VI) (Jacobsen et al. 2012). Tromsø IV took place

in 1994–1995 (participation rate: 77%), and Tromsø VI

took place in 2007–2008 (participation rate: 65.7%).

The current analyses are based on the 10,325 individuals

who participated in both Tromsø IV and Tromsø VI. The

study sample included respondents aged 25–74 years at

Tromsø IV and 38–87 years at Tromsø VI. All respondents

provided written informed consent after receiving a com-

plete description of the Tromsø Study.

Study variables

Exposure (childhood socioeconomic status)

Self-rated childhood financial condition was used as the

indicator of CSES, and was measured in the Tromsø IV

questionnaire by the question, ‘‘How was your family’s

financial situation during childhood?’’ on a 4-point scale

(1 = very good, 2 = good, 3 = difficult, 4 = very diffi-

cult). Those who answered very good or good were consid-

ered to have high CSES, while those who answered difficult

or very difficult were considered to have low CSES. The

reliability ofCSES (betweenTromsø IV andTromsøVI)was

good [Kappa: 0.61, 95% confidence interval (CI) 0.59, 0.63]

in this sample (Sheikh et al. 2016b).

Mediator (childhood abuse)

Self-reported information on CA was collected in the

Tromsø VI questionnaire by two questions: ‘‘Have you over

a long period experienced any of the following? (as a child)’’.

The possible responses included: (1) ‘Being tormented, or

threatened with violence’; and (2) ‘Being beaten, kicked, or

the victimof other types of violence’. Respondents could tick

one or both responses. CA showed an acceptable degree of

internal reliability in this sample (Cronbach’s alpha: 0.67,

mean inter-item correlation: 0.50). Using responses to both

questions, a separate cumulative variable of CA was con-

structed as: 0 = not exposed to CA, 1 = exposed to one CA

(some), and 2 = exposed to both CAs (severe).

Outcomes: chronic conditions

Self-reported diagnoses from cohort studies in Norway are

fairly reliable (Sheikh et al. 2016c) and valid (Engstad et al.

2000; Falkegård et al. 2015; Rylander et al. 2014). The ques-

tions on self-reported diagnosis of asthma, bronchitis,

hypothyroid,migraine, and psychiatric disorderswere included

in the Tromsø VI questionnaire; there was a separate question

for each chronic condition: do you have, or have you had

asthma/bronchitis/hypothyroid/migraine/psychiatric disorders?

Confounders (Tromsø IV)

The potential confounding variables age, gender, living in

Norway at age 1 year (yes, no), exposure to passive smoke in

childhood (yes, no), mother’s/father’s history of psychiatric

disorders, parental history of heart attack, angina pectoris,

cerebral stroke/brain hemorrhage, osteoporosis, stom-

ach/duodenal ulcer, asthma, diabetes, and dementia were

chosen based on a priori knowledge of the association

between the exposure, mediator, and outcomes under study

(Sheikh et al. 2016b; Ukawa et al. 2017). Valid information

on age and gender was obtained from Statistics Norway by

using the unique personal identification number of each

participant. The test–retest reliability (between Tromsø IV

and Tromsø V) of mother’s history of psychiatric disorders

and father’s history of psychiatric disorders in the Tromsø

Study were Kappa: 0.57 (95%CI 0.52, 0.62) and Kappa 0.61

(95% CI: 0.53, 0.69), respectively (Sheikh 2017). The test–

retest reliability (between Tromsø IV and Tromsø V) of

exposure to passive smoke in childhood was good (Kappa

0.76, 95% CI 0.74, 0.84) in the Tromsø Study.

Statistical analysis

All analyses were conducted using Stata version 14. Mul-

tiple imputation (with chained equations) was used, and

one hundred multiple datasets were generated. A compar-

ison between the complete-case (excluding missing) and

the imputed dataset is presented with proportions (%), and

mean (standard error) (Table 1).

The comorbidity between asthma, bronchitis, hypothy-

roid, migraine, and psychiatric disorders was assessed by

Poisson regression analysis. Relative risks (RRs) and their

corresponding 95% CIs are presented (Table 2). The

association between all covariates and CA, and between all

covariates and chronic conditions was assessed by Poisson

regression analysis with a robust error variance. All sta-

tistically significant (p\ 0.05) associations are presented

in Tables 3 and 4. The remaining variables that were not

significantly (p[ 0.05) associated with CA and chronic

conditions, were included in all models as confounding

variables (Tables 3, 4). No statistically significant multi-

plicative interactions were observed between CSES, CA,

gender, and age at diagnosis in this sample.

Assessing recall bias due to respondent’s mental

health

The % attenuation in the estimates of the association

between all self-reported covariates and CA after
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controlling for self-reported diagnosis of psychiatric dis-

orders is presented in Table 3. The % attenuation in esti-

mates of the association between self-reported covariates

and chronic conditions after controlling for the self-re-

ported diagnosis of psychiatric disorders is presented in

Table 4.

Table 1 General characteristics of the sample (Tromsø, Norway,

1994/1995–2007/2008)

Characteristics Complete-case

dataset

Imputed

dataset

n (%) (%)

Age (at baseline)

Mean (SE) 47.03 (0.12) –b

25–34 1987 (19.2) –b

35–44 1944 (18.8) –b

45–54 3630 (35.2) –b

55–64 2016 (19.5) –b

65–74 748 (7.2) –b

Gender

Men 4754 (46.0) –b

Women 5571 (54.0) –b

History of psychiatric

disorders, mother

Yes 676 (6.5) –b

No 9649 (93.5) –b

History of psychiatric

disorders, father

Yes 256 (2.5) –b

No 10,069 (97.5) –b

Parental history of asthma

Yes 1164 (11.3) –b

No 9161 (88.7) –b

Parental history of heart attack

Yes 1477 (14.3) –b

No 8848 (85.7) –b

Parental history of angina

pectoris

Yes 2360 (22.9) –b

No 7965 (77.1) –b

Parental history of cerebral

stroke or brain hemorrhage

Yes 2292 (22.2) –b

No 8033 (77.8) –b

Parental history of osteoporosis

Yes 981 (9.5) –b

No 9344 (90.5) –b

Parental history of stomach or

duodenal ulcer

Yes 1550 (15.0) –b

No 8775 (84.9) –b

Parental history of diabetes

Yes 1623 (15.7) –b

No 8702 (84.3) –b

Parental history of dementia

Yes 1177 (11.4) –b

No 9148 (88.6) –b

Exposure to passive smoke in

childhooda

Table 1 continued

Characteristics Complete-case

dataset

Imputed

dataset

n (%) (%)

Yes 7589 (73.5) 73.5

No 2731 (26.5) 26.5

Living in Norway at age 1a

Yes 8962 (97.9) 97.9

No 192 (2.1) 2.1

Childhood socioeconomic

statusa

Very good 352 (3.7) 3.8

Good 5906 (62.6) 62.8

Difficult 2946 (31.2) 31.1

Very difficult 228 (2.4) 2.4

Childhood abuse

None 9310 (90.2) –b

One 658 (6.4) –b

Both 357 (3.5) –b

Asthma (median age at

diagnosis: 40 years)a

Yes 992 (9.9) 10.0

No 9065 (90.1) 90.0

Bronchitis (median age at

diagnosis: 55 years)a

Yes 479 (4.8) 5.0

No 9559 (95.2) 95.0

Hypothyroid (median age at

diagnosis: 52 years)a

Yes 947 (9.5) 9.6

No 9042 (90.5) 90.4

Migraine (median age at

diagnosis: 23 years)a

Yes 1385 (13.8) 13.8

No 8660 (86.2) 86.2

Psychiatric disorders (median

age at diagnosis: 40 years)a

Yes 926 (9.3) 9.3

No 9070 (90.7) 90.7

SE standard error
a The numbers for some variables do not add up to 10,325 due to

missing values
b There were no missing values, so no imputations were made for

these variables
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Table 2 Comorbidity between asthma, bronchitis, hypothyroid, migraine, and psychiatric disorders (Tromsø, Norway, 2007/2008)

Dependent variable

RR (95% CI)a RR (95% CI)a RR (95% CI)a RR (95% CI)a RR (95% CI)a

Asthma Bronchitis Hypothyroid Migraine Psychiatric disorders

Independent variable

Asthma 1.00 7.32 (6.26, 8.70) 1.35 (1.14, 1.61) 1.26 (1.09, 1.46) 1.60 (1.35, 1.88)

Bronchitis 5.25 (4.63, 5.97) 1.00 1.55 (1.26, 1.91) 1.45 (1.20, 1.76) 1.75 (1.39, 2.20)

Hypothyroid 1.36 (1.14, 1.62) 1.62 (1.28, 2.05) 1.00 1.37 (1.19, 1.57) 1.42 (1.18, 1.70)

Migraine 1.29 (1.10, 1.51) 1.56 (1.24, 1.97) 1.38 (1.19, 1.60) 1.00 1.41 (1.21, 1.63)

Psychiatric disorders 1.59 (1.35, 1.88) 1.87 (1.46, 2.41) 1.40 (1.17, 1.68) 1.38 (1.20, 1.58) 1.00

RR relative risk, CI confidence interval
a Adjusted for age, gender, childhood socioeconomic status, childhood abuse, exposure to passive smoke in childhood, living in Norway at age

1 year, parental history of psychiatric disorders, heart attack, angina pectoris, cerebral stroke/brain hemorrhage, osteoporosis, stomach/duodenal

ulcer, asthma, diabetes, and dementia

Table 3 Association between covariates and childhood abuse (Tromsø, Norway, 1994/1995–2007/2008)

Childhood abuse % attenuation between

Model 2 and Model 3
Model 1 Model 2 Model 3

RR 95% CI RRb,d 95% CI RRc,d 95% CI % (95% CI)

Childhood socioeconomic status

Low 1.69a 1.49, 1.93 1.95 1.63, 2.34 1.90 1.66, 2.18 3.98 (1.88, 6.36)

Age – – 0.96 0.96, 0.97 0.96 0.96, 0.97 –e

Gender

Female – – 1.51 1.28, 1.77 1.58 1.40, 1.79 –e

History of psychiatric disorders,

mother

Yes – – 1.75 1.37, 2.24 1.56 1.30, 1.88 20.57 (15.82, 34.13)

History of psychiatric disorders,

father

Yes – – 1.38 0.92, 2.07 1.21 0.89, 1.64 41.42 (30.45, 95.32)

Parental history of dementia

Yes – – 1.36 1.08, 1.71 1.35 1.13, 1.61 ns

Self-reported diagnosis of psychiatric

disorders

Yes – – – – 2.11 1.80, 2.46 –

Childhood socioeconomic status was measured in Tromsø IV (1994–95), while childhood abuse was measured in Tromsø VI (2007–2008)

RR relative risk, CI confidence interval
a Unadjusted
b All estimates are adjusted for age, gender, exposure to passive smoke in childhood, living in Norway at age 1 year, childhood socioeconomic

status, parental history of psychiatric disorders, heart attack, angina pectoris, cerebral stroke/brain hemorrhage, osteoporosis, stomach/duodenal

ulcer, asthma, diabetes, and dementia
c All estimates are adjusted for age, gender, exposure to passive smoke in childhood, living in Norway at age 1 year, childhood socioeconomic

status, parental history of psychiatric disorders, heart attack, angina pectoris, cerebral stroke/brain hemorrhage, osteoporosis, stomach/duodenal

ulcer, asthma, diabetes, dementia, and self-reported diagnosis of psychiatric disorders
d The association between exposure to passive smoke in childhood, living in Norway at age 1 year, parental history of heart attack, angina

pectoris, cerebral stroke/brain hemorrhage, osteoporosis, stomach/duodenal ulcer, asthma, diabetes, and childhood abuse was not statistically

significant (p[ 0.05), and adjusting for respondent’s psychiatric disorders did not significantly attenuated the estimates. Therefore, the estimates

are not presented
e The % attenuation was not estimated for age and gender, because these variables were not self-reported
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Table 4 Association between

covariates and chronic

conditions (Tromsø, Norway,

1994/1995–2007/2008)

Model 1 Model 2 % attenuation between

Model 1 vs Model 2

RR (95%) RR (95%) % (95% CI)

Asthma

Childhood socioeconomic
status

Low 1.19 (1.04, 1.35)a 1.17 (1.03, 1.33)f 7.91 (1.18-14.24)

Childhood abuse

– 1.20 (1.07, 1.36)a, i 1.16 (1.03, 1.31)f 19.52 (13.01, 72.87)

Age

– 1.01 (1.01, 1.01)a 1.01 (1.01, 1.01)f –h

Gender

Female 0.76 (0.68, 0.86)a 0.79 (0.70, 0.89)f –h

Parental history of asthma

Yes 2.72 (2.39, 3.10)a 2.71 (2.38, 3.08)f 0.62 (0.55, 1.00)

Parental history of dementia

Yes 0.79 (0.65, 0.97)a 0.80 (0.65, 0.97)f nsg

Psychiatric disorders

Yes – 1.59 (1.35, 1.88)a –

Bronchitis

Childhood
socioeconomic status

Low 1.24 (1.03, 1.50)b 1.22 (1.01, 1.48)f 8.71 (4.62, 15.03)

Childhood abuse

– 1.54 (1.32, 1.81)b, i 1.48 (1.26, 1.74)f 9.51 (6.00, 16.60)

Age

– 1.05 (1.05, 1.06)b 1.05 (1.05, 1.06)f –h

Parental history of asthma

Yes 2.01 (1.62, 2.50)b 1.99 (1.60, 2.48)f nsg

Psychiatric disorders

Yes – 1.87 (1.46, 2.41)b –

Hypothyroid

Childhood socioeconomic
status

Low 1.17 (1.03, 1.34)c 1.16 (1.02, 1.32)f 5.54 (3.11, 10.61)

Childhood abuse

– 1.26 (1.10, 1.44)c, i 1.23 (1.07, 1.40)f 11.44 (5.86, 25.18)

Age

– 1.03 (1.03, 1.04)c 1.03 (1.03, 1.04)f –h

Gender

Female 0.31 (0.26, 0.36)c 0.31 (0.27, 0.37)f –h

Psychiatric disorders

Yes – 1.40 (1.17, 1.68)c –

Migraine

Childhood socioeconomic
status

Low 1.17 (1.05, 1.31)d 1.16 (1.04, 1.30)f 5.98 (4.22, 8.06)

Childhood abuse

– 1.24 (1.13, 1.36)d, i 1.21 (1.10, 1.33)f 12.60 (7.44, 19.39)

Age

– 0.99 (0.99, 0.99)d 0.99 (0.99, 0.99)f –h

Gender

Female 0.36 (0.32, 0.41)d 0.37 (0.33, 0.42)f –h
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Table 4 continued
Model 1 Model 2 % attenuation between

Model 1 vs Model 2

RR (95%) RR (95%) % (95% CI)

History of psychiatric
disorders, mother

Yes 1.23 (1.04, 1.45)d 1.17 (0.99, 1.39)f 23.07 (14.16, 66.17)

Parental history of stomach or
duodenal ulcer

Yes 1.26 (1.12, 1.42)d 1.25 (1.11, 1.41)f 3.25 (1.57, 7.05)

Psychiatric disorders

Yes – 1.38 (1.20, 1.58)d –

Psychiatric disorders

Childhood socioeconomic status

Low 1.23 (1.09, 1.32)e – –

Childhood abuse

– 1.58 (1.44, 1.73)e, i – –

Age

– 0.99 (0.98, 0.99)e – –

Gender

Female 0.62 (0.54, 0.71)e – –

History of psychiatric
disorders, mother

Yes 2.21 (1.89, 2.59)e – –

History of psychiatric
disorders, father

Yes 2.12 (1.70, 2.65)e – –

Parental history of stomach
or duodenal ulcer

Yes 1.20 (1.03, 1.40)e – –

Parental history of diabetes

Yes 1.17 (1.01, 1.37)e – –

Living in Norway at age 1

Yes 0.68 (0.48, 0.94)e – –

RR relative risk, CI confidence interval
a Adjusted for exposure to passive smoke in childhood, living in Norway at age 1 year, parental history of

psychiatric disorders, heart attack, angina pectoris, cerebral stroke/brain hemorrhage, osteoporosis, stom-

ach/duodenal ulcer, and diabetes
b Adjusted for gender, exposure to passive smoke in childhood, living in Norway at age 1 year, parental

history of psychiatric disorders, heart attack, angina pectoris, cerebral stroke/brain hemorrhage, osteo-

porosis, stomach/duodenal ulcer, diabetes, and dementia
c Adjusted for exposure to passive smoke in childhood, living in Norway at age 1 year, parental history of

psychiatric disorders, heart attack, angina pectoris, cerebral stroke/brain hemorrhage, osteoporosis, stom-

ach/duodenal ulcer, asthma, diabetes, and dementia
d Adjusted for exposure to passive smoke in childhood, living in Norway at age 1 year, father’s history of

psychiatric disorders, parental history of heart attack, angina pectoris, cerebral stroke/brain hemorrhage,

osteoporosis, asthma, diabetes, and dementia
e Adjusted for exposure to passive smoke in childhood, parental history of heart attack, angina pectoris,

cerebral stroke/brain hemorrhage, osteoporosis, asthma, and dementia
f Adjusted for age, gender, exposure to passive smoke in childhood, living in Norway at age 1 year, parental

history of psychiatric disorders, heart attack, angina pectoris, cerebral stroke/brain hemorrhage, osteoporosis,

stomach/duodenal ulcer, asthma, diabetes, dementia, and self-reported diagnosis of psychiatric disorders
g The%attenuation is not presentedwhenRR\1.00 inModel 1 orModel 2, orwhen the estimate inModel 2was

greater than the estimate in Model 1, or when the % attenuation was not statistically significant (p[0.05)
h The % attenuation was not estimated for age and gender, because these variables were not self-reported
i Childhood abuse: 0 = 9310 (90.2%), 1 = 658 (6.4%), and 2 = 357 (3.5%)
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Assessing the influence of CSES and CA on chronic

conditions stratified by age at diagnosis

We divided the cases in two groups by median age at

diagnosis for each outcome, and assessed the associations

between CSES, CA, and chronic conditions (Supplemen-

tary material Table 1). The respondents that reported age at

diagnosis other than the selected age at diagnosis range

(below or above the median age at diagnosis), were

excluded from the analysis, to avoid comparing the cases

within the range with other cases (see Supplementary

material Table 1).

Assessing direct and indirect effects (via childhood

abuse) of childhood socioeconomic status on chronic

conditions

Mediation was assessed with the difference-in-coefficients

method, assuming no exposure–mediator multiplicative

interaction (Sheikh et al. 2016a, b). No statistically sig-

nificant (p\ 0.05) multiplicative interaction between

CSES and CA was observed in this sample. Since the

prevalence of asthma, hypothyroid, migraine, and psychi-

atric disorders was not rare (C5%), odds ratios (logistic

regression) are not suitable for assessing mediation (Sheikh

et al. 2014, 2016a). Therefore, Poisson regression analysis

(RR) with robust error variance was used to estimate the

total (RRTotal effect) and direct effect (RRDirect effect) of

CSES on chronic conditions.

CA was included in the models to assess the indirect

effect and the proportion of mediated effect (%). Four

estimates are presented: total effects (adjusted for con-

founding variables), direct effects (adjusted for confound-

ing variables and CA), indirect effects, and proportion

mediated (%). 95% CIs were calculated for all estimates

using a bias-corrected accelerated bootstrap method with

5000 re-samplings.

Results

Among the 10,325 individuals in this study sample, the

majority were aged 45 years or older (61.9%) at Tromsø IV

and 54% were women. One-third (33.6%) of the study

sample reported having difficult or very difficult financial

conditions in childhood; 6.4% reported being exposed to one

CA, and 3.5% reported being exposed to bothCAs (Table 1).

The prevalence of chronic conditions was 9.9% for asthma,

4.8% for bronchitis, 9.5% for hypothyroid, 13.8% for

migraine, and 9.3% for psychiatric disorders (Table 1).

In the fully adjusted models, significant associations

were found between asthma and bronchitis (adjusted

RR = 7.32, 95% CI 6.26, 8.70), hypothyroid (adjusted

RR = 1.35, 95% CI 1.14, 1.61), migraine (adjusted

RR = 1.26, 95% CI 1.09, 1.46), and psychiatric disorders

(adjusted RR = 1.60, 95% CI 1.35, 1.88) (Table 2).

Bronchitis was associated with hypothyroid (adjusted

RR = 1.55, 95% CI 1.26, 1.91), migraine (adjusted

RR = 1.45, 95% CI 1.20, 1.76), and psychiatric disorders

(adjusted RR = 1.75, 95% CI 1.39, 2.20). Similarly, sig-

nificant associations were found between hypothyroid and

migraine (RR = 1.37, 95% CI 1.19, 1.57), between

hypothyroid and psychiatric disorders (adjusted

RR = 1.42, 95% CI 1.18, 1.70); and between migraine and

psychiatric disorders (adjusted RR = 1.41, 95% CI 1.21,

1.63) (Table 2).

Lower age and parental history of dementia were asso-

ciated with CA (Table 3). Compared to men, women had a

58% higher risk of CA (p\ 0.01) (Table 3). History of

mother’s psychiatric disorders (RR = 1.56, 95% CI 1.30,

1.88) was also associated with CA (p\ 0.05) (Table 3).

Regarding the influence of CSES on CA, low CSES was

associated with a 90% higher risk of CA (adjusted

RR = 1.90, 95% CI 1.66, 2.18) (Table 3).

In order to estimate the extent of recall bias due to the

mental health of the respondents, we adjusted for self-re-

ported diagnosis of psychiatric disorders (Table 3). Only

some (3.98%, p\ 0.05) of the association between CSES

and CA was driven by respondent’s mental health

(Table 3). A substantial proportion of the association

between mother’s history of psychiatric disorders (20.57%,

p\ 0.05), father’s history of psychiatric disorders

(41.42%, p\ 0.05), and CA was driven by respondent’s

mental health (Table 3). This suggests that respondent’s

psychiatric disorders may be a crude proxy for genetic

disposition of psychiatric disorders.

CA was associated with a 16% higher risk of asthma

(adjusted RR = 1.16, 95% CI 1.03, 1.31), a 48% higher

risk of bronchitis (adjusted RR = 1.48, 95% CI 1.26, 1.74),

a 23% higher risk of hypothyroid (adjusted RR = 1.23,

95% CI 1.07, 1.40), a 21% higher risk of migraine (ad-

justed RR = 1.21, 95% CI 1.10, 1.33), and a 58% higher

risk of psychiatric disorders (adjusted RR = 1.58, 95% CI

1.44, 1.73) in later life (Table 4).

Compared to women, men had a higher risk of asthma,

hypothyroid, migraine and psychiatric disorders (p\ 0.05)

(Table 4). Parental history of asthma was associated with

an increased risk of asthma and bronchitis (p\ 0.05)

(Table 4). History of mother’s psychiatric disorders and

parental history of stomach or duodenal ulcer was associ-

ated with increased risk of migraine and psychiatric dis-

orders (p\ 0.05) (Table 4). Similarly, history of father’s

psychiatric disorders and parental history of diabetes was

associated with respondent’s psychiatric disorders

(p\ 0.05) (Table 4).

188 M. A. Sheikh

123



Controlling for self-reported diagnosis of psychiatric

disorders suggests that only 5.54–8.71% (p\ 0.05) of the

associations between CSES and asthma, bronchitis,

hypothyroid, and migraine were driven by respondent’s

mental health (Table 4). Similarly, 9.51–19.52%

(p\ 0.05) of the associations between CA and asthma,

bronchitis, hypothyroid, and migraine were driven by

respondent’s mental health (Table 4).

Stratifying the associations between CSES and chronic

conditions by median age at diagnosis showed that the

associations were stronger among participants whose

asthma, migraine, and psychiatric disorders were diagnosed

earlier in life (Supplementary material Table 1). However,

for bronchitis and hypothyroid, the associations with CSES

were stronger among those diagnosed later in life (Sup-

plementary material Table 1). Similarly, the associations

between CA and bronchitis, hypothyroid, and psychiatric

disorders were stronger among those diagnosed earlier in

life (Supplementary material Table 1). Furthermore, the

association between CA and migraine was stronger among

those diagnosed later in life (age at diagnosis:[23 years)

(Supplementary material Table 1). The association

between CA and asthma remained the same (RR = 1.21,

p\ 0.05) for both age groups (Supplementary material

Table 1).

Direct and indirect effect of childhood

socioeconomic status on asthma, bronchitis,

hypothyroid, migraine, and psychiatric disorders

in later life

Low CSES was associated with a 19% higher risk of

asthma (RRTotal effect = 1.19, 95% CI 1.09, 1.30), a 27%

higher risk of bronchitis (RRTotal effect = 1.27, 95% CI

1.17, 1.30), a 18% higher risk of hypothyroid (RRTo-

tal effect = 1.18, 95% CI 1.05, 1.31), a 18% higher risk of

migraine (RRTotal effect = 1.18, 95% CI 1.13, 1.22), and a

32% higher risk of psychiatric disorders (RRTo-

tal effect = 1.32, 95% CI 1.15, 1.40) (Table 5).

Decomposition of total effects showed that there was a

direct as well as an indirect effect of CSES on chronic

conditions (Table 5). CA mediated 10.86% (95% CI 2.51,

17.54) of the association between CSES and asthma,

16.65% (95% CI 11.44, 23.80) of the association between

CSES and bronchitis, 9.58% (95% CI 2.83, 31.59) of the

association between CSES and hypothyroid, 12.58% (95%

CI 8.70, 14.48) of the association between CSES and

migraine, and 25.06% (95% CI 17.70, 44.10) of the

association between CSES and psychiatric disorders

(Table 5).

Estimating the associations separately for men and

women showed that the associations (total effects) between

CSES, and asthma and bronchitis were stronger for men

(Supplementary material Table 2). However, the associa-

tions (total effects) between CSES, and migraine and

psychiatric disorders were stronger for women (Supple-

mentary material Table 2).

Estimating the associations separately for men and

women showed that the direct effects of CSES on asthma,

migraine and psychiatric disorders were stronger for

women (Supplementary material Table 2). However, the

direct effect of CSES on bronchitis was stronger for men

(Supplementary material Table 2). The indirect effects of

CSES on asthma, bronchitis, migraine, and psychiatric

disorders were stronger among men (Supplementary

material Table 2). CA mediated 17.97–31.35% (p\ 0.05)

of the association between CSES and chronic conditions

among men (Supplementary material Table 2). However,

among women, CA mediated 5.62–24.09% (p\ 0.05) of

the association between CSES and chronic conditions

(Supplementary material Table 2).

Discussion

These findings suggest that CA mediates the associations

between CSES and chronic conditions. Compared to men,

women were at a lower risk of asthma, hypothyroid,

migraine, and psychiatric disorders. However, the asso-

ciations between CSES and asthma, migraine, and psy-

chiatric disorders were stronger among women. On the

contrary, the association between CSES and bronchitis

was stronger among men. Due to the low prevalence of

some outcomes and substantial differences in the distri-

butions of age at diagnosis between the outcomes, we

used the median age at outcome diagnosis as the cut-off.

The results of this study suggest that negative effect of

CSES may be more detrimental at younger ages for the

chronic conditions asthma, migraine, and psychiatric dis-

orders. Similarly, CA may have a stronger effect on

bronchitis, hypothyroid, and psychiatric disorders at

younger ages.

The two childhood adversities considered in this paper

(CSES and CA) are independent predictors (adjusted for

each other) of chronic conditions in later life. This shows

that they cannot be used as proxies for each other (Sheikh

et al. 2016b). More research is needed to understand how

each of these childhood adversities relate to other chronic

conditions. The associations between self-reported par-

ental history of psychiatric disorders and self-reported CA

were attenuated substantially after adjusting for the self-

reported diagnosis of psychiatric disorders. This may

suggest that some of the association between parental

history of psychiatric disorders and CA is driven by a

respondent’s perceptions about parental psychopathology

and abuse suffered in childhood. Adjusting for self-
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reported diagnosis of psychiatric disorders significantly

attenuated the associations between CSES, CA, asthma,

bronchitis, hypothyroid, and migraine. This suggests that

respondent’s state of mind and mood (via mental health)

does play a minor role in the recall of CSES and CA

(Sheikh et al. 2016b).

Much of the research on the effects of CA has focused

on mental health (Sheikh et al. 2016a, b). The results of

this study showed that individuals with a history of CA

are also at a higher risk of developing physical chronic

conditions in later life. Other studies (Björkenstam et al.

2015; Mock and Arai 2011) combined the variables of

socioeconomic adversity and CA, by summing the num-

ber of childhood adversities. However, this type of scor-

ing makes it impossible to disentangle the influence of

socioeconomic and psychosocial disadvantage on health

outcomes (Sheikh et al. 2016a, b). Some population-based

studies (Greenfield and Marks 2009; Mock and Arai

2011) have focused on the impact of CA on chronic

conditions by assigning a score based on the number of

chronic conditions, but again, this approach makes it

difficult to establish whether CA is a risk factor for any

specific chronic condition.

Although the Tromsø Study participants are considered

representative of the age-group-specific populations resid-

ing in the municipality of Tromsø, Norway, the current

sample may not be representative, since it includes only the

respondents participating in both Tromsø IV and Tromsø

VI. Previous estimates of the prevalence of CA in studies

from Norway (Myhre et al. 2014; Sheikh et al. 2016a;

Sørbø et al. 2013; Thoresen et al. 2015) are slightly lower

than those observed in this study (6.4%), which may be

partly due to selection bias. There is likely a substantial

amount of unmeasured heterogeneity in the data, which in

turn could lead to underestimated associations (Sheikh

2017). Some of the potential exposure-outcome and

mediator-outcome confounders that are missing in the

analysis are parental history of bronchitis, hypothyroid, and

migraine.

The mismeasurement, under-reporting, or under-ascer-

tainment of CA would likely bias the estimates of direct

effect upwards; while the indirect effect and ‘proportion

mediated’ estimates would be biased downwards (Sheikh

et al. 2016b). Therefore, the true value of indirect effects

could be substantially higher (assuming that there is an

indirect effect) (Sheikh et al. 2016b). The precise timing of

Table 5 Direct and indirect effect (via childhood abuse) of childhood socioeconomic status on chronic conditions (Tromsø, Norway,

1994/1995-2007/2008)

Total effect Direct effectc Indirect effectd Proportion mediatede

RR 95% CI RR 95% CI RR 95% CI % 95% CI

Childhood socioeconomic

statusf
Asthmaa

1.19 1.09, 1.30 1.17 1.03, 1.33 1.02 1.01, 1.03 10.86 2.51, 17.54

Bronchitisa

1.27 1.17, 1.30 1.22 1.01, 1.48 1.04 1.04, 1.06 16.65 11.44, 23.80

Hypothyroida

1.18 1.05, 1.31 1.16 1.02, 1.32 1.02 1.01, 1.02 9.58 2.83, 31.59

Migrainea

1.18 1.13, 1.22 1.16 1.04, 1.30 1.02 1.01, 1.03 12.58 8.70, 14.48

Psychiatric disordersb

1.32 1.15, 1.40 1.23 1.09, 1.32 1.07 1.06, 1.09 25.06 17.70, 44.10

CA: 0 = 9310 (90.2%), 1 = 658 (6.4%), and 2 = 357 (3.5%)

Childhood socioeconomic status was measured in Tromsø IV (1994–95). Chronic conditions were measured in Tromsø VI (2007–2008)

RR relative risk, CI confidence interval
a Adjusted for age, gender, exposure to passive smoke in childhood, living in Norway at age 1 year, parental history of psychiatric disorders,

heart attack, angina pectoris, cerebral stroke/brain hemorrhage, osteoporosis, stomach/duodenal ulcer, asthma, diabetes, and dementia, and self-

reported diagnosis of psychiatric disorders
b Adjusted for age, gender, exposure to passive smoke in childhood, living in Norway at age 1 year, parental history of psychiatric disorders,

heart attack, angina pectoris, cerebral stroke/brain hemorrhage, osteoporosis, stomach/duodenal ulcer, asthma, diabetes, and dementia
c Adjusted for confounding variables ? childhood abuse
d bIndirect effect = bTotal effect - bDirect effect
e The percentages attenuation shows the proportion of reduction between bTotal effects and bDirect effects
f Low (reference = high)
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CSES and CA was not measured and the temporal

sequence between CSES and CA is assumed in this study.

The strengths of this study are its longitudinal design,

large sample size, and the estimates of two different

childhood adversities, CSES and CA, on the prevalence of

five chronic conditions in later life.

This study contributes to the growing literature (Oshio

et al. 2013; Park et al. 2013; Post et al. 2013; Sheikh et al.

2016b; Spencer et al. 2013; Yang et al. 2017) on the

assessment of life course pathways from CSES to chronic

conditions in later life. The findings of this study suggest

that low CSES is associated with a higher risk of asthma,

bronchitis, hypothyroid, migraine, and psychiatric disor-

ders in later life, and that CA mediates a minor proportion

of these effects. Moreover, a minor proportion of these

associations was driven by recall bias.

Acknowledgements I am thankful to Prof. Jan Abel Olsen and Dr.

Birgit Abelsen for their collaboration throughout the project that

resulted in this manuscript.

Compliance with ethical standards

Funding This research was supported by the University of Tromsø.

Conflict of interest The author(s) declare that they have no com-

peting interests.

Ethical approval This investigation was carried out in accordance

with the latest version of the Declaration of Helsinki. The Tromsø

Study has been approved by the Regional Committee for Medical and

Health Research Ethics, the Data Inspectorate, and the Norwegian

Directorate of Health. Written informed consent was obtained from

all individual participants included in the study.

References

Björkenstam E, Burström B, Brännström L, Vinnerljung B, Björken-

stam C, Pebley AR (2015) Cumulative exposure to childhood

stressors and subsequent psychological distress. An analysis of

US panel data. Soc Sci Med 142:109–117. doi:10.1016/j.

socscimed.2015.08.006

Bonaccio M, Di Castelnuovo A, Pounis G et al (2017) Relative

contribution of health-related behaviours and chronic diseases to

the socioeconomic patterning of low-grade inflammation. Int J

Public Health 62(5):551–562. doi:10.1007/s00038-016-0939-0

Campbell JA, Walker RJ, Egede LE (2016) Associations between

adverse childhood experiences, high-risk behaviors, and mor-

bidity in adulthood. Am J Prev Med 50(3):344–352. doi:10.1016/

j.amepre.2015.07.022

Carroll JE, Gruenewald TL, Taylor SE, Janicki-Deverts D, Matthews

KA, Seeman TE (2013) Childhood abuse, parental warmth, and

adult multisystem biological risk in the coronary artery risk

development in young adults study. Proc Natl Acad Sci

110(42):17149–17153. doi:10.1073/pnas.1315458110

Danese A, McEwen BS (2012) Adverse childhood experiences,

allostasis, allostatic load, and age-related disease. Physiol Behav.

doi:10.1016/j.physbeh.2011.08.019

Danese A, Moffitt TE, Harrington H et al (2009) Adverse childhood

experiences and adult risk factors for age-related disease:

depression, inflammation, and clustering of metabolic risk

markers. Arch Pediatr Adolesc Med 163(12):1135–1143.

doi:10.1001/archpediatrics.2009.214

de Sousa Andrade DR, Camelo LV, dos Reis RCP et al (2017) Life

course socioeconomic adversities and 10-year risk of cardiovas-

cular disease: cross-sectional analysis of the Brazilian Longitu-

dinal Study of Adult Health. Int J Public Health 62(2):283–292.

doi:10.1007/s00038-016-0928-3

Engstad T, Bønaa KH, Viitanen M (2000) Validity of self-reported

stroke: the Tromsø study. Stroke 31(7):1602–1607. doi:10.1161/

01.str.31.7.1602

Exley D, Norman A, Hyland M (2015) Adverse childhood experience

and asthma onset: a systematic review. Eur Respir Rev

24(136):299–305. doi:10.1183/16000617.00004114

Falkegård M, Schirmer H, Løchen M-L, Øian P, Acharya G (2015)

The validity of self-reported information about hypertensive

disorders of pregnancy in a population-based survey: the Tromsø

study. Acta Obstet Gynecol Scand 94(1):28–34. doi:10.1111/

aogs.12514

Ferraro KF, Shippee TP (2009) Aging and cumulative inequality: how

does inequality get under the skin? Gerontologist 49(3):333–343.

doi:10.1093/geront/gnp034

Fisher HL, Craig TK, Fearon P et al (2009) Reliability and

comparability of psychosis patients’ retrospective reports of

childhood abuse. Schizophr Bull 37(3):546–553. doi:10.1093/

schbul/sbp103

Frenz P, Kaufman JS, Nazzal C, Cavada G, Cerecera F, Silva N

(2017) Mediation of the effect of childhood socioeconomic

position by educational attainment on adult chronic disease in

Chile. Int J Public Health. doi:10.1007/s00038-017-0996-z

Goosby BJ (2013) Early life course pathways of adult depression and

chronic pain. J Health Soc Behav 54(1):75–91. doi:10.1177/

0022146512475089

Greenfield EA, Marks NF (2009) Profiles of physical and psycho-

logical violence in childhood as a risk factor for poorer adult

health: evidence from the 1995–2005 National Survey of Midlife

in the United States. J Aging Health 21(7):943–966. doi:10.

1177/0898264309343905

Hepp U, Gamma A, Milos G et al (2006) Inconsistency in reporting

potentially traumatic events. Br J Psychiatry 188(3):278–283.

doi:10.1192/bjp.bp.104.008102

Hertzman C, Boyce T (2010) How experience gets under the skin to

create gradients in developmental health. Annu Rev Public Health

31(1):329–347. doi:10.1146/annurev.publhealth.012809.103538

Jacobsen BK, Eggen AE, Mathiesen EB, Wilsgaard T, Njølstad I

(2012) Cohort profile: the Tromsø Study. Int J Epidemiol

41(4):961–967. doi:10.1093/ije/dyr049

Kalmakis KA, Chandler GE (2015) Health consequences of adverse

childhood experiences: a systematic review. J Am Assoc Nurse

Pract 27(8):457–465. doi:10.1002/2327-6924.12215

Lorant V, Rojas VS, Robert PO et al (2017) Social network and

inequalities in smoking amongst school-aged adolescents in six

European countries. Int J Public Health 62(1):53–62. doi:10.

1007/s00038-016-0830-z

Martinez-Pons M (1996) Test of a model of parental inducement of

academic self-regulation. J Exp Educ 64(3):213–227

Mock SE, Arai SM (2011) Childhood trauma and chronic illness in

adulthood: mental health and socioeconomic status as explana-
tory factors and buffers. Front Psychol. doi:10.3389/fpsyg.2010.

00246

Myhre MC, Dyb GA, Wentzel-Larsen T (2014) Maternal childhood

abuse predicts externalizing behaviour in toddlers: a prospective

cohort study. Scand J Public Health. doi:10.1177/

1403494813510983

Childhood adversities and chronic conditions: examination of mediators, recall bias and age… 191

123

http://dx.doi.org/10.1016/j.socscimed.2015.08.006
http://dx.doi.org/10.1016/j.socscimed.2015.08.006
http://dx.doi.org/10.1007/s00038-016-0939-0
http://dx.doi.org/10.1016/j.amepre.2015.07.022
http://dx.doi.org/10.1016/j.amepre.2015.07.022
http://dx.doi.org/10.1073/pnas.1315458110
http://dx.doi.org/10.1016/j.physbeh.2011.08.019
http://dx.doi.org/10.1001/archpediatrics.2009.214
http://dx.doi.org/10.1007/s00038-016-0928-3
http://dx.doi.org/10.1161/01.str.31.7.1602
http://dx.doi.org/10.1161/01.str.31.7.1602
http://dx.doi.org/10.1183/16000617.00004114
http://dx.doi.org/10.1111/aogs.12514
http://dx.doi.org/10.1111/aogs.12514
http://dx.doi.org/10.1093/geront/gnp034
http://dx.doi.org/10.1093/schbul/sbp103
http://dx.doi.org/10.1093/schbul/sbp103
http://dx.doi.org/10.1007/s00038-017-0996-z
http://dx.doi.org/10.1177/0022146512475089
http://dx.doi.org/10.1177/0022146512475089
http://dx.doi.org/10.1177/0898264309343905
http://dx.doi.org/10.1177/0898264309343905
http://dx.doi.org/10.1192/bjp.bp.104.008102
http://dx.doi.org/10.1146/annurev.publhealth.012809.103538
http://dx.doi.org/10.1093/ije/dyr049
http://dx.doi.org/10.1002/2327-6924.12215
http://dx.doi.org/10.1007/s00038-016-0830-z
http://dx.doi.org/10.1007/s00038-016-0830-z
http://dx.doi.org/10.3389/fpsyg.2010.00246
http://dx.doi.org/10.3389/fpsyg.2010.00246
http://dx.doi.org/10.1177/1403494813510983
http://dx.doi.org/10.1177/1403494813510983


Ni MY, Jiang C, Cheng KK et al (2016) Stress across the life course

and depression in a rapidly developing population: the

Guangzhou Biobank Cohort Study. Int J Geriatr Psychiatry

31(6):629–637. doi:10.1002/gps.4370

Ono M, Honda S (2017) Association between social support and child

abuse potential among Japanese mothers. Child Youth Serv Rev

73:88–92. doi:10.1016/j.childyouth.2016.12.003

Oshio T, Umeda M, Kawakami N (2013) Impact of interpersonal

adversity in childhood on adult mental health: how much is

mediated by social support and socio-economic status in Japan?

Public Health 127(8):754–760. doi:10.1016/j.puhe.2013.05.005

Pavalko EK, Caputo J (2013) Social inequality and health across the

life course. Am Behav Sci 57(8):1040–1056. doi:10.1177/

0002764213487344

Pearlin LI, Schieman S, Fazio EM, Meersman SC (2005) Stress,

health, and the life course: some conceptual perspectives.

J Health Soc Behav 46(2):205–219. doi:10.1177/

002214650504600206

Plant DT, Pariante CM, Sharp D, Pawlby S (2015) Maternal

depression during pregnancy and offspring depression in adult-

hood: role of child maltreatment. Br J Psychiatry

207(3):213–220. doi:10.1192/bjp.bp.114.156620

Post RM, Altshuler LL, Leverich GS et al (2013) Role of childhood

adversity in the development of medical co-morbidities associ-

ated with bipolar disorder. J Affect Disord 147(1–3):288–294.

doi:10.1016/j.jad.2012.11.020

Romens SE, McDonald J, Svaren J, Pollak SD (2015) Associations

between early life stress and gene methylation in children. Child

Dev 86(1):303–309. doi:10.1111/cdev.12270

Runsten S, Korkeila K, Koskenvuo M, Rautava P, Vainio O, Korkeila

J (2014) Can social support alleviate inflammation associated

with childhood adversities? Nord J Psychiatry 68(2):137–144.

doi:10.3109/08039488.2013.786133

Rylander C, Sandanger TM, Engeset D, Lund E (2014) Consumption

of lean fish reduces the risk of type 2 diabetes mellitus: a

prospective population based cohort study of norwegian women.

PLoS One 9(2):e89845. doi:10.1371/journal.pone.0089845

Sheikh MA, Abelsen B, Olsen JA (2014) Role of respondents’

education as a mediator and moderator in the association

between childhood socio-economic status and later health and

wellbeing. BMC Public Health 14(1):1172. doi:10.1186/1471-

2458-14-1172

Sheikh MA, Abelsen B, Olsen JA (2016a) Clarifying associations

between childhood adversity, social support, behavioral factors,

and mental health, health, and well-being in adulthood: a

population-based study. Front Psychol. doi:10.3389/fpsyg.2016.

00727

Sheikh MA, Abelsen B, Olsen JA (2016b) Differential recall bias,

intermediate confounding, and mediation analysis in life course

epidemiology: An analytic framework with empirical example.

Front Psychol. doi:10.3389/fpsyg.2016.01828

Sheikh MA, Lund E, Braaten T (2016c) Test–retest reliability of self-

reported diabetes diagnosis in the Norwegian Women and

Cancer Study: a population-based longitudinal study

(n = 33,919). SAGE Open Med 4:1–11. doi:10.1177/

2050312115622857

Sheikh MA (2017) Confounding and statistical significance of

indirect effects: Childhood adversity, education, smoking, and

anxious and depressive symptomatology. Front Psychol. doi:10.

3389/fpsyg.2017.01317

Slopen N, Lewis TT, Gruenewald TL et al (2010) Early life adversity

and inflammation in African Americans and whites in the midlife

in the United States survey. Psychosom Med 72(7):694–701.

doi:10.1097/PSY.0b013e3181e9c16f

Sørbø MF, Grimstad H, Bjørngaard JH, Schei B, Lukasse M (2013)

Prevalence of sexual, physical and emotional abuse in the

Norwegian mother and child cohort study. BMC Public Health

13(1):186. doi:10.1186/1471-2458-13-186

Spencer N, Thanh TM, Louise S (2013) Low Income/socio-economic

status in early childhood and physical health in later childhood/

adolescence: a systematic review. Matern Child Health J

17(3):424–431. doi:10.1007/s10995-012-1010-2

Springer KW, Sheridan J, Kuo D, Carnes M (2007) Long-term

physical and mental health consequences of childhood physical

abuse: results from a large population-based sample of men and

women. Child Abuse Negl 31(5):517–530. doi:10.1016/j.chiabu.

2007.01.003

Thoresen S, Myhre M, Wentzel-Larsen T, Aakvaag HF, Hjemdal OK

(2015) Violence against children, later victimisation, and mental

health: a cross-sectional study of the general Norwegian

population. Eur J Psychotraumatol. doi:10.3402/ejpt.v6.26259

Ukawa S, Tamakoshi A, Yatsuya H, Yamagishi K, Ando M, Iso H

(2017) Passive smoking and chronic obstructive pulmonary

disease mortality: findings from the Japan collaborative cohort

study. Int J Public Health 62(4):489–494. doi:10.1007/s00038-

016-0938-1

Park A, Fuhrer R, Quesnel-Vallée A (2013) Parents’ education and

the risk of major depression in early adulthood. Soc Psychiatry

Psychiatr Epidemiol. doi:10.1007/s00127-013-0697-8

Yang YC, Gerken K, Schorpp K, Boen C, Harris KM (2017) Early-

life socioeconomic status and adult physiological functioning: a

life course examination of biosocial mechanisms. Biodemogra-

phy Soc Biol 63(2):87–103. doi:10.1080/19485565.2017.

1279536

Zajacova A, Walsemann KM, Dowd JB (2015) the long arm of

adolescent health among men and women: does attained status

explain its association with mid-adulthood health? Popul Res

Policy Rev 34(1):19–48. doi:10.1007/s11113-014-9327-8

192 M. A. Sheikh

123

http://dx.doi.org/10.1002/gps.4370
http://dx.doi.org/10.1016/j.childyouth.2016.12.003
http://dx.doi.org/10.1016/j.puhe.2013.05.005
http://dx.doi.org/10.1177/0002764213487344
http://dx.doi.org/10.1177/0002764213487344
http://dx.doi.org/10.1177/002214650504600206
http://dx.doi.org/10.1177/002214650504600206
http://dx.doi.org/10.1192/bjp.bp.114.156620
http://dx.doi.org/10.1016/j.jad.2012.11.020
http://dx.doi.org/10.1111/cdev.12270
http://dx.doi.org/10.3109/08039488.2013.786133
http://dx.doi.org/10.1371/journal.pone.0089845
http://dx.doi.org/10.1186/1471-2458-14-1172
http://dx.doi.org/10.1186/1471-2458-14-1172
http://dx.doi.org/10.3389/fpsyg.2016.00727
http://dx.doi.org/10.3389/fpsyg.2016.00727
http://dx.doi.org/10.3389/fpsyg.2016.01828
http://dx.doi.org/10.1177/2050312115622857
http://dx.doi.org/10.1177/2050312115622857
http://dx.doi.org/10.3389/fpsyg.2017.01317
http://dx.doi.org/10.3389/fpsyg.2017.01317
http://dx.doi.org/10.1097/PSY.0b013e3181e9c16f
http://dx.doi.org/10.1186/1471-2458-13-186
http://dx.doi.org/10.1007/s10995-012-1010-2
http://dx.doi.org/10.1016/j.chiabu.2007.01.003
http://dx.doi.org/10.1016/j.chiabu.2007.01.003
http://dx.doi.org/10.3402/ejpt.v6.26259
http://dx.doi.org/10.1007/s00038-016-0938-1
http://dx.doi.org/10.1007/s00038-016-0938-1
http://dx.doi.org/10.1007/s00127-013-0697-8
http://dx.doi.org/10.1080/19485565.2017.1279536
http://dx.doi.org/10.1080/19485565.2017.1279536
http://dx.doi.org/10.1007/s11113-014-9327-8

	Childhood adversities and chronic conditions: examination of mediators, recall bias and age at diagnosis
	Abstract
	Objectives
	Methods
	Results
	Conclusions

	Introduction
	Methods
	Study population
	Study variables
	Exposure (childhood socioeconomic status)
	Mediator (childhood abuse)
	Outcomes: chronic conditions
	Confounders (Tromsø IV)

	Statistical analysis
	Assessing recall bias due to respondent’s mental health
	Assessing the influence of CSES and CA on chronic conditions stratified by age at diagnosis
	Assessing direct and indirect effects (via childhood abuse) of childhood socioeconomic status on chronic conditions

	Results
	Direct and indirect effect of childhood socioeconomic status on asthma, bronchitis, hypothyroid, migraine, and psychiatric disorders in later life

	Discussion
	Acknowledgements
	References




