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Abstract

Child maltreatment is associated with asthma in adults. We examined whether lifetime major 

depressive disorder (MDD) or lifetime generalized anxiety disorder (GAD) mediate an association 

between child maltreatment and current asthma among 81,105 British adults in the UK Biobank 

who completed a mental health survey and had complete data on child maltreatment, GAD, 

MDD, asthma, and relevant covariates but no diagnosis of chronic obstructive pulmonary 

disease. Child maltreatment was ascertained based on answers to the five questions in the 

Childhood Trauma Screener. Two mediators, lifetime MDD and GAD, were assessed based on the 

Composite International Diagnostic Interview Short Form (CIDI-SF). Current asthma was defined 

as physician-diagnosed asthma and wheeze or whistling in the chest in the previous year. Logistic 

regression was used for the multivariable analysis of child maltreatment and current asthma, and 

a mediation analysis was conducted to estimate the contributions of lifetime MDD and lifetime 

GAD to the child maltreatment-current asthma association. In a multivariable analysis, any child 

maltreatment was associated with asthma (adjusted odds ratio [aOR]=1.22, 95% confidence 

interval [CI]=1.15 to 1.28, P<0.01). In a mediation analysis adjusted for household income, 

educational attainment, smoking status, pack-years of smoking, and other covariates, lifetime 

GAD and lifetime MDD explained 21.8% and 32.5%, respectively, of the child maltreatment-

current asthma association. Similar results were obtained after excluding current smokers and 

former smokers with ≥10 pack-years of smoking from the mediation analysis. Our findings 

suggest that GAD and MDD mediate an association between child maltreatment and asthma in 

adults, independently of smoking.

Summary

In British adults, child maltreatment is significantly associated with current asthma, and lifetime 

major depression disorder and lifetime generalized anxiety disorder mediates or explains part of 

this association, independently of smoking.
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INTRODUCTION

Asthma affects approximately 339 million people and leads to substantial disability among 

elderly adults worldwide [1]. In the United Kingdom (U.K.), 4.3 million adults have 

clinician-diagnosed-and-treated asthma, including approximately 200,000 subjects with 

severe asthma not responding to usual treatment. The annual economic burden from asthma 

in the U.K. has been estimated as £1.1 billion [2].

Child maltreatment, an adverse childhood experience (ACE), includes various forms of 

physical and emotional abuse or neglect and sexual abuse. Worldwide, it is estimated that 

25% of adults experienced physical abuse as children, with sexual abuse more prevalent in 

girls (~20%) than in boys (~7.7%) [3]. In the U.K., the 2019 Crime Survey for England 

and Wales (CSEW) estimated that approximately 21% of adults aged 18 to 74 years had 

experienced child maltreatment before age 16 years [4].

ACEs have been predominantly studied in relation to psychosocial outcomes [5, 6], but 

a growing body of evidence links ACEs to adult risk behaviors, health-related quality of 

life, and chronic diseases such as asthma [7–9]. ACEs have been associated with increased 

risk of asthma during adulthood, including adult-onset asthma [10, 11]. This association 

may be due to chronic stress [12] leading to dysregulation of the hypothalamic-pituitary-

adrenal (HPA) axis and/or abnormal expression of genes that regulate relevant autonomic, 

neuroendocrine, and immunologic responses through epigenetic mechanisms [13, 14].

Although anxiety and depression have been implicated in the pathogenesis of asthma in 

adults [14–17], it is not known whether these conditions mediate the association between 

child maltreatment and asthma during adulthood. We hypothesized that child maltreatment 

would be associated with asthma among British adults participating in the UK Biobank, and 

that such association would be mediated by lifetime major depressive disorder (MDD) and 

lifetime generalized anxiety disorder (GAD).

METHODS

Study design and study population

The UK Biobank is a national, prospective, population-based study established to identify 

determinants of complex diseases and improve the health outcomes of British adults. 

Approximately 9.2 million individuals aged 40–69 years who lived within 25 miles of 

twenty-two assessment centers in England, Wales, and Scotland were invited to enter the 

cohort, and ~500,000 (5.5%) of those 9.2 million people volunteered to participate in the 

baseline assessment between 2006 and 2010 [18]. Extensive data, including questionnaires, 

physical measures, and biological samples were collected at baseline, with longitudinal 

follow-up for a wide range of health-related outcomes [18, 19]. To identify mental health 

disorders and to examine the detrimental impact of such disorders on both physical disease 

onset and outcomes in the UK Biobank, an expert working group designed a web-based 

mental health questionnaire (MHQ) in 2015 [20]. A total of 339,092 participants were 

subsequently invited to participate in the mental health survey and 157,366 (46% of those 

emailed) completed the MHQ online in 2017[20]. The UK Biobank was approved by 
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the UK National Health Service National Research Ethics Service (Ref 11/NW/0382) and 

informed consent was obtained from all participants. Details of the methods, protocols, 

and definitions used in the study can be found at the UK Biobank website (https://

www.ukbiobank.ac.uk/).

The current study was conducted using the UK Biobank Resource under application #43252. 

The flowchart for selection of participants from the UK Biobank into the current analysis 

is shown in Supplementary Figure 1. Of the 157,366 participants who responded to the 

online MHQ, 120,732 were eligible for the analysis, as they reported no diagnosis of 

chronic obstructive pulmonary disease (COPD) and had complete information on child 

maltreatment, lifetime MDD or GAD, and asthma status. Compared with these 120,732 

participants, the 36,634 participants who responded to the MHQ but were not eligible 

for this analysis (due to missing data on the exposure and outcome variables) were more 

likely to be older, female, obese, and former or current smokers; and to have lower 

household income or educational attainment, current asthma, MDD, GAD, and to report 

child maltreatment (Supplementary Table 1). Of the 120,732 eligible participants, 81,105 

had complete data on all relevant covariates and were thus included in the primary analysis 

for this study.

Child maltreatment

Child maltreatment while growing up was self-reported by participants using the five 

questions in the Childhood Trauma Screener (CTS), a validated shortened version of the 

Childhood Trauma Questionnaire (CTQ), a reliable and cost-efficient screening tool for 

large epidemiologic studies [20, 21]. CTS takes one question from each domain of the 

CTQ and consists of one 5-point Likert scale item for each type of child maltreatment: 

physical abuse, emotional abuse, sexual abuse, physical neglect, and emotional neglect. The 

threshold values on the Likert scale derived from the validation study were used to define the 

presence or absence of each type of child maltreatment [21, 22]. In this analysis, our primary 

exposure of interest was any (at least one) type of child maltreatment. In secondary analyses, 

we examined the association between the number of types of child maltreatment (range=0 to 

5) and each type of child maltreatment with asthma.

Outcomes

Current asthma was defined by selection of “asthma” as an answer to the following question: 

“Has a doctor ever told you that you have had any of the following conditions (you can 

select more than one answer): 1) blood clot in the leg, 2) blood clot in the lung, 3) 

emphysema/chronic bronchitis, 4) asthma, 5) hay fever, allergic rhinitis or eczema 6) None 

of the above” and a “Yes” answer to the question “In the last year, have you ever had 

wheeze or whistling in the chest?”. Control subjects were participants who did not select 

“asthma” as an answer to the first question and had no wheeze or whistling in the chest in 

the prior year. To reduce potential misclassification of COPD or other conditions as current 

asthma, participants were excluded from the analysis if they reported: physician-diagnosed 

asthma but no current wheezing, current wheezing but no physician-diagnosed asthma, or 

physician-diagnosed emphysema/chronic bronchitis.
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Psychological factors

Because depression and anxiety were two of the most prevalent mental health disorders 

among UK Biobank participants [20], we assessed whether lifetime major depressive 

disorder (MDD) and lifetime generalized anxiety disorder (GAD) could mediate an 

association between child maltreatment and current asthma. Lifetime (ever) assessment 

of MDD and GAD was based on the Composite International Diagnostic Interview Short 

Form (CIDI-SF). The CIDI-SF is a World Health Organization (WHO) instrument for 

mental health surveys that has been validated and allows comparison between UK Biobank 

cohort and other cohorts [23] [20]. In brief, lifetime MDD was defined as having at least 

one core symptom of depression (persistent sadness or a loss of interest) for most or all 

days over a two-week period plus at least one non-core depressive symptom (feelings of 

tiredness, weight change, sleep change, difficulty concentrating, feelings of worthlessness, 

and thoughts of death) with some or a lot of impairment experienced during the worst 

two-week period of depression or low mood. Lifetime GAD was defined by excessive 

worrying about a number of issues (occurring most days for six months) that is difficult to 

control, with three or more somatic symptoms and functional impairment (being restless; 

being keyed up or on edge; having difficult to keep one’s mind on what s/he is doing; being 

more irritable than usual; having tense, sore, or aching muscles; and often having trouble 

falling or staying asleep) [20].

Statistical analysis

Bivariate analyses were conducted using two-sided Wald chi-square tests or t-tests, 

as appropriate. Logistic regression was used for the multivariable analyses of child 

maltreatment and current asthma. Known or potential confounders of the relation between 

child maltreatment and current asthma were included in the multivariable models. All 

models were adjusted for age, sex, race (Caucasian vs. other), education (college or 

university degree, A/AS/O/General Certificate of Secondary Education [GCSE] levels or 

equivalent, and others), annual household income (< £31,000 vs. ≥ £31,000 per year, near 

the median household income for the UK in 2019)[24], body mass index (BMI), smoking 

status (never, former, or current), pack-years of cigarette smoking, and serum C-reactive 

protein (CRP) level. A multiple imputation procedure was used to conduct a sensitivity 

analysis in 120,732 subjects in the UK Biobank (the 81,105 participants in the current 

study and 39,627 participants who were eligible but were excluded from this study because 

of missing data for covariates (see Supplementary Figure 1). In brief, the Markov Chain 

Monte Carlo (MCMC) method was used to create five imputed data sets, and regression 

analyses were then repeatedly performed for each of these five data sets. The final parameter 

estimates were generated by combining five sets of regression coefficients using Rubin’s 

combining rules [25].

The causal mediation analysis to estimate the total, direct, and indirect effects of exposure 

to any child maltreatment on physician-diagnosed asthma with lifetime MDD or GAD 

as mediators is based on a counterfactual framework [26–29]. This approach allows 

the presence of a significant interaction between the exposure and mediator (suggesting 

unmeasured confounding), as well as decomposition of the estimated total effect into 

estimates of direct and indirect effects. A causal diagram of our hypothesized relationship 
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and corresponding assumptions is presented in Supplemental Figure 2. Logistic regression 

was used to estimate both indirect effects and direct effects in the mediation analysis, 

while adjusting for potential confounders. The percentage-mediated measure is obtained 

by dividing the indirect effect by the total effect. Standard errors and percentile bootstrap 

confidence intervals for effects estimates was computed based on 1000 bootstrap resamples. 

Repeated single mediator analyses were performed for each mediator (lifetime MDD; 

lifetime GAD; and having either lifetime MDD, lifetime GAD, or both conditions). All 

mediation analyses were adjusted for the same covariates as in the main analysis of child 

maltreatment and current asthma.

All statistical analyses were conducted using SAS 9.4 (SAS Institute Inc., Cary, NC) and 

two-sided P-values <0.05 were considered significant. The causal mediation analysis was 

conducted using the SAS CAUSALMED procedure.

RESULTS

Table 1 shows the main characteristics of the 81,105 study participants by asthma status. 

Compared with control subjects (n=74,707), subjects with current asthma (n=6,398) were 

significantly more likely to report lifetime MDD (26.2% vs. 17.5%) and lifetime GAD 

(11.5% vs. 7%), and to have experienced child maltreatment (36.2% vs. 30.6%). There were 

other statistically significant but smaller differences between subjects with current asthma 

and control subjects, namely that those with current asthma were younger and more likely to 

be non-White or non-Caucasian and current smokers, and had lower pack-years of cigarette 

smoking, higher BMI, and higher serum CRP levels. Approximately one third of all study 

participants reported having ever experienced child maltreatment.

The results of the multivariable analysis of child maltreatment and current asthma are 

shown in Table 2. In this analysis, participants who experienced any child maltreatment 

had 1.22 times significantly higher odds of current asthma than those who did not. To 

examine whether more severe child maltreatment is more strongly associated with asthma, 

we conducted a multivariable analysis of the number of child maltreatment types and current 

asthma. In this analysis, participants who reported two or more types of child maltreatment 

had 1.30 to 1.73 times significantly higher odds of asthma than those who did not experience 

any type of child maltreatment (Table 2). In a separate analysis examining each of the 

five types of child maltreatment, physical abuse and emotional abuse were more strongly 

associated with asthma than other types of child maltreatment (Table 3).

After imputing data for missing covariates, we repeated the multivariable analysis of child 

maltreatment and current asthma in all eligible participants (n=120,732). This sensitivity 

analysis yielded similar results to those from the analysis that excluded participants with 

missing covariates (Supplementary Table 2).

Since findings from prior studies have suggested potential sex differences in the long-term 

health consequences of child maltreatment [30, 31], we repeated the multivariable analysis 

after stratification by sex. In this analysis, child maltreatment was significantly associated 

with current asthma in both women and men, but the observed associations were stronger in 
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women than in men (Tables 2 and 3). In a sensitivity analysis, we repeated the multivariable 

analysis of child maltreatment and asthma after excluding those who reported having been 

diagnosed with asthma before age 18 years, obtaining similar results (Supplementary Table 

3).

To reduce potential misclassification of COPD as asthma and to account for potential effects 

of smoking on asthma, we repeated the analyses of current asthma after excluding current 

smokers and former smokers with ≥10 pack-years of smoking from the analysis. These 

analyses yielded similar results to those including all participants (Table 4).

Supplementary Table 4 shows the results of the analysis of child maltreatment and lifetime 

MDD or lifetime GAD (potential mediators). In this analysis, any child maltreatment was 

significantly associated with increased odds of lifetime MDD and lifetime GAD, with 

stronger effect estimates observed for three or more types of child maltreatment.

Next, we performed a mediation analysis to assess whether the association between child 

maltreatment and current asthma was mediated through lifetime MDD or lifetime GAD. 

For ease of exposition and interpretation, we conducted a repeated single mediator analysis 

(Figure 1). In this analysis, lifetime MDD (panel A) and lifetime GAD (panel B) were 

each significant mediators of the child maltreatment-asthma association, explaining 32.5% 

and 21.8%, respectively, of the estimated effects. Having lifetime MDD and/or lifetime 

GAD explained 38.2% of the child maltreatment and asthma association (panel C). In this 

mediation analysis, the estimated natural direct effect of child maltreatment on asthma 

remained significant.

We repeated the mediation analyses after excluding current smokers and former smokers 

with ≥10 pack-years of smoking, obtaining similar results (Supplementary Figure 3). In a 

separate sensitivity analysis, we repeated the mediation analysis for MDD after additional 

adjustment for use of antidepressants in the model, obtaining similar results (data not 

shown).

Because child maltreatment has been associated with smoking and nicotine dependence 

[32], we further assessed whether cigarette smoking mediates the estimated effects of child 

maltreatment on asthma. In this secondary analysis, we did not find that current or former 

smoking (≥10 pack-years) significantly mediated the estimated effects of child maltreatment 

on asthma (percent mediated by smoking in an analysis unadjusted for lifetime MDD and 

lifetime GAD=2.3%, P=0.27; percent mediated by smoking in an analysis adjusted for 

lifetime MDD and lifetime GAD=1.3%, P=0.63).

DISCUSSION

In this study of British adults who participated in the UK Biobank, child maltreatment 

was directly associated with current asthma, and lifetime GAD and lifetime MDD were 

significant mediators of this association. Indeed, GAD explained 21.5% and MDD explained 

32.8% of the child maltreatment-current asthma association. Taken together, lifetime MDD 

and/or lifetime GAD explained 38.2% of the observed association.
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Consistent with our overall results for child maltreatment and asthma, studies of U.S. adults 

(18 years and older) and Canadian adults showed that greater adversity in childhood was 

associated with increased prevalence of current or lifetime asthma [11, 33]. Moreover, a 

dose-response relationship between the severity or frequency of child maltreatment and 

asthma has been reported in some prior studies [34–36]. In addition, we report that any child 

maltreatment and the number of types of child maltreatment are associated with asthma in 

both men and women, with slightly higher effect estimates in women than in men. Although 

we found an association between certain types of child maltreatment (physical neglect and 

sexual abuse) in women but not in men, this may be partly due to limited statistical power 

(e.g., only 117 men with asthma reported physical neglect during childhood).

In contrast to our negative findings for any mediating effects of smoking on the child 

maltreatment-asthma association, a meta-analysis including 11 studies estimated that any 

ACE was associated with 1.32 times increased odds of asthma in adulthood, but that 

the strength of the observed association was markedly decreased after accounting for the 

mediating effects of smoking [10]. In a separate study of Finnish adults, subjects with 

multiple ACEs had 1.26 times higher risk of adult-onset asthma than those who reported 

one or no ACEs, with risk factors such as severe life events and smoking mediating the 

ACE–asthma association by 29% and 15% [37]. Unlike those prior reports, the current 

study focused only on child maltreatment and had data on MDD and GAD and a more 

comprehensive assessment of cigarette smoking (e.g., pack-years).

Child maltreatment increases the risk of depression and stress-related disorders such as 

anxiety [30, 38], which have in turn been associated with incident asthma in adults [39, 

40]. In a multinational study, childhood adversity and early-onset depressive or anxiety 

disorders were independently associated with adult-onset asthma [36]. To our knowledge, 

this is the first study to show that lifetime MDD and lifetime GAD are significant mediators 

of the association between child maltreatment and current asthma in adults, and that 

such mediation effects are independent of and not explained by cigarette smoking. Child 

maltreatment often precedes the development of GAD or MDD, and we obtained similar 

results after excluding subjects whose asthma was diagnosed before age 18 years from the 

analysis. Thus, our assumptions for the mediation analysis are reasonable and our findings 

can be confirmed in longitudinal studies with data on the age of onset of GAD and MDD. As 

new methods become available, such studies could also assess multiple potential mediators 

of the child maltreatment-asthma association.

Depression and anxiety resulting from child maltreatment may cause or worsen asthma 

through abnormal neuroendocrine (i.e., dysfunction of the HPA, persistent secretion of 

cortisol and catecholamines) and autonomic nervous system responses, leading to altered 

immune responses and airway inflammation [41]. Moreover, recent evidence suggests that 

chronic stress can alter the expression of genes that predispose to asthma or regulate 

treatment responses (i.e., those for the glucocorticoid receptor (GR) and the ß2-adrenergic 

receptor (ADRB2) in youth with asthma) [42, 43]. In addition, adults who experienced 

child maltreatment are often exposed to other risk factors for asthma, including poverty, an 

unhealthy diet, and air pollution [15].
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Child maltreatment has been linked to long-term changes in immune system programming. 

In a meta-analysis, adults who reported child maltreatment had increased circulating levels 

of CRP, interleukin (IL)-6, and tumor necrosis factor (TNF)-α [44]. In another study 

using latent class analyses of 4,874 adults aged 35–82 years, ACE class was associated 

with neurodevelopmental and mental disorders, chronic inflammatory diseases, atopy, and 

increased circulating levels of IL-1β [45]. Moreover, child maltreatment was associated with 

increased production of reactive oxygen species (ROS), higher level of oxidative stress, 

increased mitochondrial activity, and increased levels of pro-inflammatory cytokines (IL-1β, 

IL-6, and TNF-α) in a study of 30 women aged 22 to 44 years [46].

Based on identifiability assumptions for a counterfactual framework [47], our mediation 

model assumed no confounding of the MDD/GAD-asthma relation by child maltreatment, as 

well as no unmeasured confounders of the relation between: child maltreatment (exposure) 

and asthma (outcome), MDD/GAD (mediator) and asthma, or child maltreatment and 

MDD/GAD (Supplemental Figure 2). We lack data on some potential confounders (e.g., 

air pollution, living conditions, and parental asthma), and unmeasured confounding is further 

suggested by our finding of a significant interaction between child maltreatment and MDD 

or GAD (Uc, shown in Supplemental Figure 2). Thus, our total effect estimate may be 

biased away from the null. However, we adjusted the mediation analysis for measured 

potential confounders and found no evidence of direct confounding of the MDD/GAD-

asthma relation by child maltreatment. Although all causal models have limitations, our 

findings warrant further validation.

We acknowledge additional study limitations. First, we cannot exclude selection bias or 

collider bias, as there were differences in the frequencies of the outcome (current asthma), 

exposure (child maltreatment), and mediators (GAD and MDD) of interest between those 

who were and were not eligible for the current analysis [48]. However, selection bias is 

unlikely as the sole explanation for our results, given prior reports of an association between 

child maltreatment and asthma in other populations and our finding of a dose-response 

relationship, as well as similar results in a mediation analysis excluding all current smokers 

and former smokers with ≥10 pack-years of smoking. Second, a “healthy volunteer” bias 

has been suggested for the UK Biobank, and thus our findings may not be generalizable 

to the British population at large [49]. However, the pattern and prevalence of mental 

health disorders among MHQ respondents in the UK Biobank (n=157,366) are similar 

to those among participants in the Health Survey for England (HSE, n=3272), a survey 

designed to monitor trends of the nation’s health [20]. Third, recall bias is expected in a 

retrospective study and underreporting is common for sensitive information such as child 

maltreatment [50]. On the other hand, overreporting may occur among participants with 

depression due to biased recollection of negative memories that tend to skew interpretation 

of ambiguous personal scenarios in favor of negative experiences [51]. Nevertheless, our 

results are consistent with those from prior studies in several independent populations. 

Lastly, potential misclassification or under-reporting of asthma is possible, as current asthma 

was self-reported. However, misclassification of COPD as asthma is an unlikely explanation 

for our findings, as we obtained similar results in analyses restricted to never smokers or 

former smokers with <10 pack-years of smoking.
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In summary, our findings suggest that lifetime MDD and lifetime GAD partly explain a link 

between child maltreatment and current asthma in middle-aged and older British adults in 

the UK Biobank, independently of cigarette smoking. Taken together with a growing body 

of literature, our results suggest that clinicians caring for adults with asthma should be aware 

of potential co-morbidities such as depression and anxiety disorders, particularly in those 

with a history of child maltreatment.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Mediation analysis for any child maltreatment, major depression disorder (mediator, M1), 

generalized anxiety disorder (M2), major depression disorder or generalized anxiety disorder 

and current asthma. Mediation analyses were performed for major depression disorder 

(panel A), generalized anxiety disorder (panel B), and join effect for major depression or 

generalized anxiety disorder (panel C) separately.

Models adjusted for age at recruitment, sex, race, education, annual household income, body 

mass index, smoking status, pack-years of cigarette smoking, and serum level of C-reactive 

protein. aP <0.01

Han et al. Page 13

Eur Respir J. Author manuscript; available in PMC 2023 October 27.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Han et al. Page 14

Table 1.

Baseline characteristics of study participants by asthma status

Characteristics

No (%) of Participants

Control subjects (n=74,707) Current asthma (n=6,398) P-value*

Age at recruitment, mean (SD), year 55.3 (7.7) 54.2 (7.9) <0.01

Female 41295 (55.3) 3603 (56.3) 0.11

White or Caucasian 72600 (97.2) 6179 (96.6) <0.01

Annual household income < £30,000 24681 (33.0) 2176 (34.0) 0.11

Education

 College or university degree 38052 (50.9) 3251 (50.8) 0.19

 A/AS/O/GCSE levels or equivalent 28989 (38.8) 2446 (38.2)

 Others 7666 (10.3) 701 (11.0)

Body mass index, mean (SD), kg/m2 26.4 (4.3) 27.8 (5.2) <0.01

 Obesity 12477 (16.8) 1710 (26.9) <0.01

Smoking status

 Never 52835 (70.7) 4455 (69.6) <0.01

 Former 18390 (24.6) 1553 (24.3)

 Current 3482 (4.7) 390 (6.1)

Pack-years of cigarette smoking, mean (SD) 5.3 (11.5) 5.6 (12.0) 0.04

Serum C-reactive protein, mean (SD), mg/L 2.0 (3.6) 2.8 (4.6) <0.01

Asthma-related hospitalization, ever - 214 (3.3) -

Major depressive disorder, lifetime 13075 (17.5) 1679 (26.2) <0.01

Generalized anxiety disorder, lifetime 5221 (7.0) 737 (11.5) <0.01

Any child maltreatment 22877 (30.6) 2318 (36.2) <0.01

Number of child maltreatment types

 None 51830 (69.4) 4080 (63.8) <0.01

 One 14647 (19.6) 1274 (19.9)

 Two 5125 (6.9) 564 (8.8)

 Three or more 3105 (4.2) 480 (7.5)

GCSE=General Certificate of Secondary Education.

*
Comparison of participants with current asthma vs. controls. Control subjects had neither self-reported asthma nor wheezing in the previous year.
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Table 2.

Multivariable analysis of child maltreatment and current asthma

Exposure

All participants Women Men

Odds Ratio (95% confidence interval)

Any child maltreatment 1.22 (1.15 – 1.28)
†

1.24 (1.15 – 1.33)
†

1.19 (1.09 – 1.29)
†

Number of child maltreatment types

 None 1.0 (ref) 1.0 (ref) 1.0 (ref)

 One 1.07 (1.01 – 1.15)* 1.06 (0.97 – 1.16) 1.10 (0.99 – 1.21)

 Two 1.30 (1.19 – 1.43)
†

1.33 (1.17 – 1.50)
†

1.28 (1.10 – 1.48)
†

 Three or more 1.73 (1.56 – 1.92)
†

1.78 (1.57 – 2.01)
†

1.63 (1.34 – 1.97)
†

All models adjusted for age at recruitment, sex (in all participants), race, education, annual household income, body mass index, smoking status, 
pack-years of cigarette smoking, and serum level of C-reactive protein.

*
P<0.05,

†
P <0.01
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Table 3.

Multivariable analysis of type of child maltreatment and asthma

Type of child maltreatment (Not mutually exclusive)

All participants Women Men

Odds Ratio (95% Confidence Interval)

 Physical abuse (n=5,885) 1.44 (1.32 – 1.57)* 1.48 (1.32 – 1.66)* 1.40 (1.22 – 1.59)*

 Emotional abuse (n=6,631) 1.50 (1.38 – 1.62)* 1.53 (1.38 – 1.69)* 1.44 (1.25 – 1.67)*

 Sexual abuse (n=6,692) 1.24 (1.14 – 1.36)* 1.29 (1.16 – 1.43)* 1.13 (0.95 – 1.33)

 Physical neglect (n=3,735) 1.34 (1.20 – 1.49)* 1.58 (1.39 – 1.81)* 0.98 (0.81 – 1.19)

 Emotional neglect (n=16,549) 1.24 (1.17 – 1.32)* 1.24 (1.14 – 1.34)* 1.24 (1.13 – 1.36)*

All models adjusted for age at recruitment, sex (in all participants), race, education, annual household income, body mass index, smoking status, 
pack-year of cigarette smoking, and serum level of C-reactive protein.

*
P <0.01.
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Table 4.

Multivariable analysis of child maltreatment and current asthma in never smokers and former smokers with < 

10 pack-years of cigarette smoking

Exposure

All participants
(n=64,486)

Women
(n=37,152)

Men
(27,334)

Odds Ratio (95% Confidence Interval)

Any child maltreatment 1.19 (1.12 – 1.26)
†

1.22 (1.13 – 1.33)
† 1.14 (1.03 – 1.25)*

Numbers of child maltreatment type

 None 1.0 (ref) 1.0 (ref) 1.0 (ref)

 One 1.08 (0.99 – 1.16) 1.09 (0.99 – 1.20) 1.06 (0.94 – 1.19)

 Two 1.24 (1.11 – 1.39)
†

1.24 (1.08 – 1.43)
† 1.26 (1.06 – 1.51)*

 Three or more 1.66 (1.46 – 1.88)
†

1.73 (1.49 – 2.01)
†

1.48 (1.15 – 1.90)
†

All models adjusted for age at recruitment, sex (in all participants), race, education, annual household income, body mass index, pack-years of 
cigarette smoking, and serum level of C-reactive protein.

*
P<0.05,

†
P <0.01
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