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ABSTRACT
Objective: Cumulative evidence indicates that childhood maltreatment is linked to self-reported asthma
and COPD. However, the relationship between childhood maltreatment and objective measures of lung
function as determined by spirometry has not yet been assessed.
Methods: Medical histories and spirometric lung function were taken in 1386 adults from the general
population. Participants completed the Childhood Trauma Questionnaire for the assessment of emotional,
physical and sexual abuse as well as emotional and physical neglect.
Results: 25.3% of the participants reported at least one type of childhood maltreatment. Among them, use
of medication for obstructive airway diseases as well as typical signs and symptoms of airflow limitation
were significantly more frequent than in the group without exposure to childhood maltreatment. Although
participants with childhood maltreatment had numerically lower values for forced expiratory volume in 1 s
(FEV1), forced vital capacity (FVC) and peak expiratory flow than those without, these differences were
nonsignificant when accounting for relevant covariates such as age, sex, height and smoking. Likewise,
there were no differences in the FEV1/FVC ratio nor in the frequency of airflow limitation regardless of its
definition. No specific type of childhood maltreatment was related to spirometrically determined
parameters of lung function.
Conclusions: Our findings call into question the association of childhood maltreatment with obstructive
lung diseases as indicated by prior research relying on self-reported diagnoses. We consider several
explanations for these discrepancies.
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Introduction
A growing body of research suggests an association between exposure to childhood maltreatment such as
child abuse or neglect and adult respiratory disease characterised by airway obstruction, i.e. asthma [1, 2]
and COPD [3–5]. For instance, the Adverse Childhood Experiences (ACE) Study enrolling 15472 adults
reported a graded relationship between the numbers of childhood adversities (ACE score) and the risk of
self-reported COPD [6]. Those with an ACE score of five or higher had 2.6 times increased age-adjusted
odds of COPD compared to individuals with a score of 0, and these odds only dropped to 2.1 when age,
sex, race/ethnicity, education, diabetes, obesity and smoking were controlled for. Similarly, cross-sectionally
collected data from 10 countries participating in the World Mental Health Surveys initiative demonstrated
a graded relationship between the numbers of adverse childhood experiences and adult asthma [7].
However, childhood physical abuse (CPA) was the only childhood maltreatment type associated with the
onset of asthma, and increased its risk by 92%, even when smoking was accounted for [7].

Several independent general population studies have confirmed the association between childhood
maltreatment and adult respiratory disease [2–5, 8]. Additionally, this link was found in community
dwelling Hispanics/Latinos [9] and African American females [10] and among pregnant Peruvian females
[11] as well as adults aged ⩾50 years [12]. More importantly, two longitudinal studies [10, 13] have
prospectively analysed the association between childhood maltreatment and lung disease. In a large cohort
of African American females (n=28456) the experience of any type of childhood abuse significantly
increased the subsequent risk of incident adult-onset asthma by 24%, but the relative risk was higher for
CPA than for childhood sexual abuse (CSA) [10]. Another longitudinal study using a prospective cohort
design matched children aged 0–11 years with documented cases of CPA, CSA and neglect with
nonmaltreated children, and compared their medical status examination including peak airflow after a
30-year follow-up [13]. While neither CPA nor CSA emerged as significant predictors of poor peak
airflow, neglect increased the risk [13].

Consistent evidence indicates an association lung diseases characterised by airflow limitation and
childhood maltreatment, which was assessed by retrospective self-report in the majority of studies [1–12].
However, important issues remain unresolved to date. First, the vast majority of the aforementioned
studies relied on self-reported diagnoses of asthma or COPD, possibly introducing information bias. Only
the investigation by WIDOM et al. [13] used objective measures of lung function, i.e. peak airflow.
Moreover, the differential impact of the various types of childhood maltreatment (i.e. sexual, physical,
emotional abuse as well as physical and emotional neglect) on lung disease is still a matter of debate. In
some investigations, neglect but not abuse was related to COPD [13], whereas other studies demonstrated
the importance of abuse in the childhood maltreatment–respiratory disease link [6, 8, 9, 11].

In light of these findings, the objective of our general population study was to assess the association
between childhood maltreatment, self-reported asthma-like symptoms and objective measures of lung
function, i.e. forced expiratory volume in 1 s (FEV1), forced vital capacity (FVC), and their ratio, and peak
expiratory flow (PEF), and to analyse which types of childhood maltreatment, if any, are differentially
related to these measures of lung function.

Methods
Procedure and subjects
Data from the Study of Health in Pomerania (SHIP), an ongoing population-based project in northeast
Germany, were used [14, 15]. A sample from the adult population was drawn from population registries
considering the inclusion criteria of German citizenship, residency in West Pomerania and age between 20
and 79 years. Data collection of the baseline study (SHIP-0) was performed between October 1997 and
May 2001. Follow-up examinations (SHIP-1 and -2) were conducted every 5 years after baseline [15].
Additionally, and parallel to SHIP-2, the Life-events and Gene–Environment Interaction in Depression
(LEGEND) study used the initial SHIP-0 baseline population to collect data on mental health and
psychosocial risk factors [15, 16]. All participants gave written informed consent. SHIP and LEGEND were
approved by the local institutional review board and conformed to the principles of the Declaration of
Helsinki.

The baseline study (SHIP-0) included a total of 4308 individuals (2193 females; 68.8% of all 6265 sampled
subjects). The detailed objectives and design of SHIP are published elsewhere [14, 15]. In brief, data were
collected in two medical centres specifically established for this study. Participants were offered free
transportation to the examination centres and back home, a meal and EUR 15 as incentives. The data
collection comprised four parts: a health- and risk factor-related self-report questionnaire, an oral health
examination, a medical examination and a computer-assisted health-related interview. The latter was
conducted by trained interviewers; additionally, there was a continuous quality monitoring [14, 15].
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The present study used data from both the first 5-year follow-up investigation (SHIP-I), performed
between December 2002 and December 2006, and LEGEND, carried out between June 2007 and August
2010, i.e. a cross-sectional study nested in a long-term community-based cohort study. For SHIP-I, there
were 130 passive nonresponders due to migration, and 231 deceased subjects. Of the remaining 3947
eligible persons, 647 were active nonresponders. Thus, a total of 3300 participants of the original study
were followed-up (83.6% response). The nonresponders were significantly older, more often single, less
educated and unemployed [17]. Pulmonary function testing was offered to any subject volunteering in
SHIP-I, and was finally carried out on a random subsample comprising 1809 volunteering subjects [18,
19]. Those performing spirometry were younger, less often separated, divorced or widowed, had a higher
educational level and were less often current smokers than nonperformers (results not presented in detail).
Of the 1809 participants with spirometry data, 26 (1.4%) subjects had to be excluded due to cognitive
impairment as defined by a Mini Mental State Examination (MMSE) score of ⩽23, and nine (0.5%) had
incomplete pulmonary function testing data. Of the remaining 1774 subjects, 1415 also took part in
LEGEND. Due to missing data on the variables of interest, 29 (2.0%) participants had to be excluded,
resulting in a net sample of 1386 adults living in the community analysed in the present study.

Medical history of lung disease and pulmonary function testing
Personal medical history was assessed by a computer-assisted personal interview including several
questions about respiratory signs and symptoms in the past 12 months prior to the interview, derived from
the interview applied within the European Community Respiratory Health Survey [20]. In addition,
respondents were asked if they had ever suffered from a physician-diagnosed chronic bronchitis or asthma
in their life. Current medication was recorded according to the Anatomical Therapeutic Chemical (ATC)
classification and drugs of interest (ATC code R03) were treated as binary variables (no use=0 versus
use=1). Participants underwent routine medical examination including anthropometric measurements.
Because current, but not former, smoking has an impact on lung function parameters [21], smoking status
was classified as never or former smoking (=0) or current smoking (=1). Marital status was subdivided
into three categories: never married (=0), married (=1) and divorced, separated or widowed (=2).
Corresponding to the German school system, the educational level of participants was assigned to one of
the following three categories: ⩽10 years/elementary school (=0), 10 years/junior high (=1), and ⩾11 years/
high school (=2).

Pulmonary function testing was conducted using a body plethysmograph equipped with a
pneumotachograph (Viasys Healthcare, Jaeger, Hoechberg, Germany) meeting the American Thoracic
Society criteria [22]. The volume signal of the equipment was calibrated with a 3.0-L syringe connected to
the pneumotachograph in accordance with the manufacturer’s recommendations, and this was performed
at least once on each testing day. Barometric pressure, temperature and relative humidity were registered
every morning. Calibration of the volume was examined under ambient temperature pressure conditions
and the integrated volumes were body temperature pressure saturated corrected [22]. The participants
performed at least three lung function manouevres in order to obtain a minimum of two acceptable and
reproducible values [23]. Immediate on-screen error codes indicating the major acceptability (including
start, minimal duration and end of test) and reproducibility criteria supported the attempt for standardised
procedures. Prior to the tests, the required manouevres were demonstrated by the operator and the
individuals were encouraged and supervised throughout the performance of the tests. The best results for
FVC, FEV1 and PEF were taken. In addition, we calculated percentage of predicted values of FEV1 and
FVC based on the equations of the Global Lung Initiative (GLI) 2012 [24]. Airflow limitation was defined
both as fixed ratio of FEV1/FVC <70% and as FEV1/FVC below the lower limits of normal derived from
prediction equations of the GLI [24].

Psychological assessment
Childhood maltreatment was assessed by means of the Childhood Trauma Questionnaire (CTQ) [25, 26]
within the LEGEND study. This self-report measure asks about histories of childhood trauma before the
age of 18 years including emotional, sexual and physical abuse as well as emotional and physical neglect.
Each of these types is captured by five items endorsed on a five-point Likert scale with higher scores
indicating a higher degree of childhood maltreatment. In addition to a dimensional scoring procedure, the
manual provides threshold values to determine the severity of abuse and neglect (none, mild, moderate
and severe). Dichotomised variables (none to mild versus moderate to severe) were created for each trauma
type. From these, a composite variable was computed indicating exposure to moderate to severe
maltreatment in at least one trauma type (CM+) versus no or mild exposure (CM−). In independent
studies, the CTQ and its German version were reported to show good reliability and validity in both
clinical and nonclinical samples [27, 28]. Furthermore, the five-factor model (i.e. the five subscales
reflecting the different types of childhood trauma) was confirmed empirically [29].
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Cognitive functioning was determined by the MMSE [30] before administering the other measures. MMSE
scores of ⩽23 were considered to indicate cognitive impairment, and participants not exceeding this
cut-off were excluded.

Statistical analysis
For comparisons of study population characteristics between participants with and without histories of
childhood maltreatment (i.e. CM+ versus CM−), we applied analyses of variance for continuous and
Chi-squared test for categorical variables. To determine the relationship of childhood maltreatment with
self-reported respiratory signs and symptoms, we performed logistic regression analyses of the latter
variables (present versus absent) as dependent variables; sex, age, height, marital status, educational level
and smoking were taken into account as relevant covariates. Results from pulmonary function testing were
compared between CM+ and CM− participants using linear and logistic regression analyses; sex, age, height,
marital status, educational level and smoking were controlled for. When analysing percentage of predicted
values of FEV1 and FVC, sex, age and height were not considered as covariates. We report the
unstandardised regression coefficient B and the associated 95% confidence interval. Additionally, we
calculated the corresponding effect sizes (d) and their 95% confidence intervals. Stepwise multivariate
regression analyses were run to analyse the differential impact of childhood maltreatment type on lung
function parameters with FEV1, FVC, PEF and FEV1/FVC as dependent variables. Age, sex, height, marital
status, educational level, smoking, self-reported asthma/bronchitis and medication (ATC code R03) were
included as predictor variables in the first step. The dimensional CTQ subscales reflecting the different
childhood maltreatment types were simultaneously included as additional predictors in the second step.
There was no evidence of collinearity between the predictor variables as indicated by variance inflation
factors, which were below five in all cases. Significance level was set at p<0.05. All analyses were computed
using the Statistical Package for the Social Sciences (SPSS, version 27.0; IBM, Armonk, NY, USA).

Results
The study population comprised 719 (51.9%) females and 667 (48.1%) males with a mean±SD age of
51.2±13.1 years (range 25–84 years). Of the 1386 community residents included in the present study, 350
(25.3%) subjects reported exposure to at least one type of childhood maltreatment. As illustrated by
table 1, comparisons between participants reporting childhood maltreatment and those without histories of
childhood maltreatment revealed significant differences with respect to age, educational level and height.
There were no differences in the distributions of sex, marital status or smoking status.

Accounting for age, sex, height, marital status, educational level and smoking, subjects reporting childhood
maltreatment had significantly increased odds for medication use for obstructive airway diseases, wheeze
without having a cold, woken by chest tightness and asthma attacks compared to those without
experiences of childhood maltreatment (table 2). While the childhood maltreatment–asthma/chronic
bronchitis association just missed significance (p=0.069), the respiratory signs and symptoms of woken by
shortness of breath as well as woken by an attack of coughing were not related to childhood maltreatment.

TABLE 1 Sociodemographic and clinical characteristics of the study population

Total sample CM+ CM− Chi-squared/F p-value

Subjects n 1386 350 1036
Female 51.9 50.9 52.2 0.195 0.659
Age years 51.2±13.1 53.2±12.5 50.5±13.2 11.354 0.001
Marital status 4.785 0.091
Never married 14.3 14.0 14.4
Married 71.0 67.7 72.1
Separated, divorced, widowed 14.7 18.3 13.5

School education 28.628 0.001
⩽9 years 28.1 38.9 24.4
10 years 50.1 44.9 51.8
⩾11 years 21.9 16.3 23.7

Smoking status 0.018 0.894
Never or former 76.3 76.0 76.4
Current 23.7 24.0 23.6

Height cm 169.9±9.0 169.0±8.6 170.2±9.1 5.072 0.024

Data are presented as % or mean±SD, unless otherwise stated. CM+: history of childhood maltreatment;
CM−: no history of childhood maltreatment.

https://doi.org/10.1183/13993003.02882-2020 4

LUNG STRUCTURE AND FUNCTION | C. SPITZER ET AL.



Although participants reporting childhood maltreatment had numerically lower absolute values for FEV1,
FVC and PEF than those without exposure to childhood maltreatment, linear regression analyses
accounting for relevant covariates did not reveal any significant relationship between childhood
maltreatment and these parameters (table 3). Similarly, neither the FEV1/FVC ratio nor the percentages of
predicted values of FEV1 or FVC based on the GLI equations were associated with childhood
maltreatment. The odds of airflow limitation were not higher in participants with childhood maltreatment
compared to those without exposure regardless of its definition.

To determine the differential associations of childhood maltreatment types with lung function
independent of other determinants, we performed stepwise linear regressions with absolute values of
FEV1, FVC, PEF and the ratio of FEV1/FVC as dependent variables (table 4). While FEV1, FVC and PEF
were significantly predicted by age, sex, height, marital status, educational level, smoking status,
self-reported asthma/bronchitis and as the use of medication (ΔR2 ranging between 61.4% and 73.3%), the
simultaneous inclusion of the CTQ subscales did not contribute to a relevant increase in variance. Of note,
the inverse association of physical neglect with PEF just reached significance. None of the other childhood
maltreatment types was related to FEV1, FVC or PEF. Similarly, the ratio of FEV1/FVC was not
significantly predicted by any childhood maltreatment type. Using the percentages of predicted values for
FEV1 and FVC according to the GLI equations as dependent variables revealed that neither childhood
maltreatment in general nor any of its types was associated with these lung function parameters
(supplementary table S1).

Discussion
To the best of our knowledge, this is the first general population study relating childhood maltreatment to
signs and symptoms of obstructive lung disease as well as to spirometrically assessed parameters of

TABLE 2 Comparison of physician-diagnosed asthma/chronic bronchitis, medication use and
self-reported signs and symptoms# of obstructive lung disease between participants with
(CM+) and without (CM−) histories of childhood maltreatment

CM+ CM− aOR (95% CI)

Subjects n 350 1036
Asthma/chronic bronchitis 7.7 4.6 1.59 (0.97–2.62)
Medication (ATC code R03) 6.0 3.3 1.90 (1.08–3.34)*
Wheeze without having a cold 6.3 2.4 2.62 (1.43–4.82)**
Woken with chest tightness 7.4 4.2 1.88 (1.12–3.14)*
Woken with shortness of breath 3.4 2.0 1.70 (0.82–3.54)
Woken by an attack of coughing 9.9 6.7 1.39 (0.90–2.16)
Asthma attack 2.3 0.6 4.07 (1.35–12.23)*

Data are presented as %, unless otherwise stated. aOR: adjusted odds ratio; ATC: Anatomical Therapeutic
Chemical classification. #: within the 12 months prior to the interview. *: p⩽0.05; **: p⩽0.01.

TABLE 3 Comparison of pulmonary function testing between participants with (CM+) and without (CM−) histories of childhood
maltreatment

CM+ CM− B (95% CI) p-value d (95% CI) aOR (95% CI) p-value

Subjects 350 1036
FEV1 L 3.20±0.85 3.38±0.88 −0.048 (−0.11–0.01) 0.108 −0.06 (−0.18–0.07)
FVC L 3.78±0.98 3.98±1.02 −0.052 (−0.12–0.01) 0.119 −0.05 (−0.17–0.07)
PEF L·min−1 7.17±2.04 7.50±2.04 −0.122 (−0.28–0.04) 0.128 −0.06 (−0.18–0.06)
FEV1/FVC % 84.8±6.4 85.1±6.0 −0.060 (−0.80–0.68) 0.873 −0.01 (−0.13–0.11)
FEV1

# % pred 100.7±15.1 102.4±14.2 −1.465 (−3.23–0.30) 0.103 −0.10 (−0.22–0.02)
FVC# % pred 94.2±13.0 95.9±12.6 −1.452 (−3.00–0.10) 0.067 −0.11 (−0.24–0.01)
AL (fixed ratio)¶ % 1.4 1.6 0.80 (0.29–2.21) 0.664
AL (GLI-LLN)+ % 1.4 1.0 1.43 (0.48–4.30) 0.526

Data are presented as n or mean±SD, unless otherwise stated. B: unstandardised regression coefficient; d: point estimate of effect size;
aOR: adjusted odds ratio; FEV1: forced expiratory volume in 1 s; FVC: forced vital capacity; PEF: peak expiratory flow; AL: airflow limitation;
GLI: Global Lung Function Initiative; LLN: lower limit of normal. #: values according to the GLI equations; ¶: as defined by the fixed ratio of
FEV1/FVC <70%; +: as defined by FEV1/FVC values below the fifth percentile according to the GLI equations.
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pulmonary function, thus extending prior research suggesting associations between childhood
maltreatment and self-reported respiratory diseases characterised by airway obstruction [1–12]. In good
keeping with these investigations, our findings suggest significantly higher frequencies of self-reported
asthma/chronic bronchitis and use of drugs for obstructive airway diseases (ATC core R03) in community-
dwelling adults with exposure to at least one type of childhood maltreatment compared to those without.
Moreover, three out of five respiratory signs and symptoms were associated with childhood maltreatment,
and these associations remained significant when relevant covariates were accounted for underscoring the
validity of the link between childhood maltreatment and obstructive respiratory diseases. However,
although lung function parameters were numerically lower in participants reporting childhood
maltreatment compared to those without, these differences were not significant when accounting for sex,
height and smoking. Likewise, neither the percentage of predicted values of FEV1 and FVC nor the
frequency of airflow limitation regardless of its definition differed between the two groups. Similarly, a
longitudinal study reported that peak airflow was significantly lower in participants with documented
abuse and neglect in childhood compared to the control group [13]. However, poor peak airflow in
adulthood was predicted solely by neglect, but neither by sexual nor by physical abuse [13]. In contrast,
our cross-sectional results do not suggest that any type of childhood maltreatment is associated with
spirometrically assessed lung function indicators of airway obstruction in a relevant manner. Although
physical neglect emerged as significant negative predictor of PEF, this finding has to be interpreted with
caution for two reasons. First, the inclusion of childhood maltreatment types into the regression equation
did not contribute to a significant increase in explained variance beyond other relevant predictors like age,
sex, height and smoking. Second, this association just reached significance (p=0.029), and was not found
with respect to FEV1, which is usually considered the most sensitive measure of airflow obstruction.

Of note, while a large body of investigations clearly shows a link between childhood maltreatment and
self-reported obstructive lung diseases, our approach and another study [13] using objective lung function
parameters do not confirm this association. This inconsistency deserves some consideration, particularly as
our nonsignificant results cannot be attributed to insufficient statistical power. The 95% confidence
intervals of the effect sizes relating to our main findings indicate that our study was adequately powered to
detect small effects. It might be argued that an adequate anti-obstructive medication in CM+ participants
with obstructive lung diseases resulted in largely normal spirometry findings. However, it was not recorded
whether participants were under anti-obstructive medication when performing lung function testing.
Moreover, while COPD is reflected by alterations in spirometry, this does not necessarily apply to asthma.
Thus, the link between childhood maltreatment and asthma may still hold true, even if there are no
associations with lung function indices. Consistent with this line of reasoning, it has to be kept in mind
that the diagnostic value of symptoms, signs, and functional measures are not equivalent, as they
differentially contribute to establishing the diagnosis of COPD and asthma, respectively.

An alternative explanation refers to individual differences in self-presentation styles impacting accuracy in
retrospective symptom reporting, which is of primary importance in health-related research [31]. Several

TABLE 4 Differential association between absolute values of forced expiratory volume in 1 s (FEV1), forced vital capacity (FVC),
peak expiratory flow (PEF), FEV1/FVC ratio and types of childhood maltreatment (stepwise linear regression analyses)

FEV1 L FVC L PEF L·min−1 FEV1/FVC

ΔR2 B (95% CI) ΔR2 B (95% CI) ΔR2 B (95% CI) ΔR2 B (95% CI)

Step 1# 0.715*** 0.733*** 0.614*** 0.081***
Step 2¶ 0.001 0.001 0.002 0.002
Sexual abuse −0.008

(−0.03–0.01)
−0.005

(−0.03–0.02)
−0.020

(−0.07–0.03)
−0.086

(−0.32–0.14)
Physical abuse 0.001

(−0.02–0.02)
0.003

(–0.02–0.02)
0.028

(−0.02–0.07)
−0.056

(−0.27–0.15)
Emotional abuse −0.003

(−0.02–0.01)
−0.007

(0.02–0.01)
−0.005

(−0.04–0.03)
0.117

(−0.06–0.30)
Physical neglect −0.012

(−0.03–0.00)
−0.012

(−0.03–0.00)
−0.038

(−0.07–0.00)*
−0.060

(−0.22–0.10)
Emotional neglect 0.003

(−0.01–0.01)
0.002

(−0.01–0.01)
−0.001

(−0.02–0.02)
0.028

(−0.07–0.13)

B: unstandardised regression coefficient. #: inclusion of age, sex, height, marital status, educational level, smoking, self-reported asthma/
bronchitis, medication (Anatomical Therapeutic Chemical classification code R03); ¶: additional inclusion of the Childhood Trauma
Questionnaire subscales. *: p⩽0.05; ***: p⩽0.001.
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factors have been identified to influence the amount of bias in symptom reporting, e.g. sensory-perceptual
or affective-motivational aspects [31, 32]. In obstructive lung disease, mood-dependent attentional
processing has been shown to play a decisive role in symptom perception and reporting [33, 34]. This
affect-induced self-reported health bias [35] may result in both under- and over-reporting [33]. Likewise,
symptom over-reporting is a controversial issue in traumatic stress research, and it has been argued that it
obscures the dose–response relationship between trauma severity and symptoms [36]. Although it is
unknown whether or not adult victims of childhood maltreatment are more liable to symptom
over-reporting than adults without exposure to childhood maltreatment, it may well be that the association
between childhood traumatic experiences and self-reported obstructive lung disease can partially be
attributed to mood-dependent health bias and symptom over-reporting. Further research is warranted to
clarify these issues.

Although our study holds some strengths including the population-based design, the assessment of lung
function with spirometry, and the exclusion of cognitively impaired subjects likely unable to engage in
self-report measures and lung function testing, some methodological limitations need to be discussed.
First, the cross-sectional design does not allow any causal inferences. Second, our general population
sample cannot be considered representative for two reasons: the follow-up sample differed from the
representative baseline SHIP-0 sample, and pulmonary function testing was carried out on a random
subsample of volunteers [37]. As a result of this selection bias, airflow limitation was less prevalent in our
study compared to findings of other general population studies regardless of the applied criteria [38, 39].
However, the rate of childhood maltreatment positive participants of 25.3% found in our sample is of
similar magnitude as the 31.0% reported in an independent German representative general population
study using exactly the same method for the assessment of childhood maltreatment [40]. Furthermore, the
disregard of environmental factors possibly contributing to COPD and asthma represents another
shortcoming of our study. Finally, the exclusive reliance on self-report to capture childhood maltreatment
may compromise validity, and its retrospective assessment has possibly introduced a recall bias. However,
comparison between data on adverse childhood experiences based either on a longitudinal cohort study or
on a retrospective approach did not show any bias in the retrospective assessment [41].

In sum, our cross-sectional approach in concert with a prospective study [13] using objective parameters
of lung function call into question that childhood maltreatment is related to obstructive lung diseases as
indicated by prior research relying on self-reported diagnoses. Neither self-reported diagnosis of
obstructive pulmonary disease nor spirometrically assessed lung function seem sufficient to determine
caseness, and future attempts to resolve these discrepancies are needed as well as validated diagnostic
coding procedures.

Conflict of interest: C. Spitzer has nothing to disclose. R. Ewert reports lecture fees from Actelion Germany, Janssen
Germany, OMT, AstraZeneca, Bayer Vital, GSK, Novartis and Boehringer Ingelheimm, and fees for participation on
advisory board from Actelion, GS and Novartis. H. Völzke has nothing to disclose. S. Frenzel has nothing to disclose.
S.B. Felix has nothing to disclose. L. Lübke has nothing to disclose. H.J. Grabe reports research grants, travel grants and
fees for lectures from Fresenius Medical Care, Neuraxpharm, Servier and Janssen Cilag, grants from German Research
Foundation (DFG), German Ministry of Education and Research (BMBF), DAMP Foundation, EU Joint Program
Neurodegenerative Disorders ( JPND) and European Social Fund (ESF), outside the submitted work.

Support statement: The work is part of the Community Medicine Research net (CMR) of the University of Greifswald,
Germany, which is funded by the Federal Ministry of Education and Research (grant numbers ZZ9603, 01ZZ0103,
01ZZ0403), Competence Network Asthma/COPD (FKZ 01GI0881-0888), the Ministry of Cultural Affairs as well as the
Social Ministry of the Federal State of Mecklenburg-West Pomerania. The CMR encompasses several research projects
which are sharing data of the population-based Study of Health in Pomerania (SHIP; http://ship.community-medicine.de).

References
1 Scott KM, Von Korff M, Alonso J, et al. Childhood adversity, early-onset depressive/anxiety disorders, and

adult-onset asthma. Psychosom Med 2008; 70: 1035–1043.
2 Goodwin RD, Stein MB. Association between childhood trauma and physical disorders among adults in the

United States. Psychol Med 2004; 34: 509–520.
3 Gilbert LK, Breiding MJ, Merrick MT, et al. Childhood adversity and adult chronic disease: an update from ten

states and the District of Columbia, 2010. Am J Prev Med 2015; 48: 345–349.
4 Shields ME, Hovdestad WE, Gilbert CP, et al. Childhood maltreatment as a risk factor for COPD: findings from a

population-based survey of Canadian adults. Int J Chron Obstruct Pulmon Dis 2016; 11: 2641–2650.
5 Cunningham TJ, Ford ES, Croft JB, et al. Sex-specific relationships between adverse childhood experiences and

chronic obstructive pulmonary disease in five states. Int J Chron Obstruct Pulmon Dis 2014; 9: 1033–1042.
6 Anda RF, Brown DW, Dube SR, et al. Adverse childhood experiences and chronic obstructive pulmonary disease

in adults. Am J Prev Med 2008; 34: 396–403.
7 Scott KM, Von Korff M, Angermeyer MC, et al. Association of childhood adversities and early-onset mental

disorders with adult-onset chronic physical conditions. Arch Gen Psychiatry 2011; 68: 838–844.
8 Remigio-Baker RA, Hayes DK, Reyes-Salvail F. Adverse childhood events are related to the prevalence of asthma

and chronic obstructive pulmonary disorder among adult women in Hawaii. Lung 2015; 193: 885–891.

https://doi.org/10.1183/13993003.02882-2020 7

LUNG STRUCTURE AND FUNCTION | C. SPITZER ET AL.

http://ship.community-medicine.de
http://ship.community-medicine.de
http://ship.community-medicine.de


9 Llabre MM, Schneiderman N, Gallo LC, et al. Childhood trauma and adult risk factors and disease in Hispanics/
Latinos in the US: results from the Hispanic Community Health Study/Study of Latinos (HCHS/SOL)
Sociocultural Ancillary Study. Psychosom Med 2017; 79: 172–180.

10 Coogan PF, Wise LA, O’Connor GT, et al. Abuse during childhood and adolescence and risk of adult-onset
asthma in African American women. J Allergy Clin Immunol 2013; 131: 1058–1063.

11 Banerjee D, Gelaye B, Zhong QY, et al. Childhood abuse and adult-onset asthma among Peruvian women.
J Asthma 2018; 55: 430–436.

12 Kamiya Y, Timonen V, Kenny RA. The impact of childhood sexual abuse on the mental and physical health, and
healthcare utilization of older adults. Int Psychogeriatr 2016; 28: 415–422.

13 Widom CS, Czaja SJ, Bentley T, et al. A prospective investigation of physical health outcomes in abused and
neglected children: new findings from a 30-year follow-up. Am J Public Health 2012; 102: 1135–1144.

14 John U, Greiner B, Hensel E, et al. Study of Health in Pomerania (SHIP): a health examination survey in an east
German region: objectives and design. Soz Präventivmed 2001; 46: 186–194.

15 Völzke H. Study of Health in Pomerania (SHIP) Konzept, Kohortendesign und ausgewählte Ergebnisse. [Study of
Health in Pomerania (SHIP). Concept, design and selected results]. Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz 2012; 55: 790–794.

16 Appel K, Schwahn C, Mahler J, et al. Moderation of adult depression by a polymorphism in the FKBP5 gene and
childhood physical abuse in the general population. Neuropsychopharmacology 2011; 36: 1982–1991.

17 Haring R, Alte D, Völzke H, et al. Extended recruitment efforts minimize attrition but not necessarily bias. J Clin
Epidemiol 2009; 62: 252–260.

18 Gläser S, Friedrich N, Ewert R, et al. Association between serum insulin-like growth factor (IGF) I and IGF
binding protein-3 and lung function. J Clin Endocrinol Metab 2009; 94: 2452–2458.

19 Koch B, Schäper C, Ittermann T, et al. Reference values for cardiopulmonary exercise testing in healthy
volunteers: the SHIP study. Eur Respir J 2009; 33: 389–397.

20 Chinn S, Jarvis D, Burney P, et al. Increase in diagnosed asthma but not in symptoms in the European
Community Respiratory Health Survey. Thorax 2004; 59: 646–651.

21 Koch B, Schäper C, Ittermann T, et al. Referenzwerte für die Spirometrie bei Erwachsenen Ergebnisse der “Study
of Health in Pomerania” (SHIP). [Reference values for lung function testing in adults – results from the “Study of
Health in Pomerania” (SHIP)]. Dtsch Med Wochenschr 2009; 134: 2327–2332.

22 Standardization of spirometry – 1987 update. Official statement of American Thoracic Society. Respir Care 1987;
32: 1039–1060.

23 Quanjer PH, Tammeling GJ, Cotes JE, et al. Lung volumes and forced ventilatory flows. Report Working Party
Standardization of Lung Function Tests, European Community for Steel and Coal. Official Statement of the
European Respiratory Society. Eur Respir J Suppl 1993; 16: 5–40.

24 Quanjer PH, Stanojevic S, Cole TJ, et al. Multi-ethnic reference values for spirometry for the 3–95-yr age range:
the global lung function 2012 equations. Eur Respir J 2012; 40: 1324–1343.

25 Bernstein DP, Fink L. Childhood Trauma Questionnaire: A Retrospective Self-report. San Antonio, The
Psychological Corporation, 1998.

26 Bernstein DP, Stein JA, Newcomb MD, et al. Development and validation of a brief screening version of the
Childhood Trauma Questionnaire. Child Abuse Negl 2003; 27: 169–190.

27 Wingenfeld K, Spitzer C, Mensebach C, et al. Die deutsche Version des Childhood Trauma Questionnaire (CTQ):
Erste Befunde zu den psychometrischen Kennwerten. [The German version of the Childhood Trauma
Questionnaire (CTQ): preliminary psychometric properties]. Psychother Psychosom Med Psychol 2010; 60:
442–450.

28 Klinitzke G, Romppel M, Häuser W, et al. Die deutsche Version des Childhood Trauma Questionnaire (CTQ) –
psychometrische Eigenschaften in einer bevölkerungsrepräsentativen Stichprobe [The German version of the
Childhood Trauma Questionnaire (CTQ): psychometric characteristics in a representative sample of the general
population]. Psychother Psychosom Med Psychol 2012; 62: 47–51.

29 Spinhoven P, Penninx BW, Hickendorff M, et al. Childhood Trauma Questionnaire: factor structure, measurement
invariance, and validity across emotional disorders. Psychol Assess 2014; 26: 717–729.

30 Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”. A practical method for grading the cognitive state of
patients for the clinician. J Psychiatr Res 1975; 12: 189–198.

31 Van der Bergh O, Walentynowicz M. Accuracy and bias in retrospective symptom reporting. Curr Opin Psychiatry
2016; 29: 302–308.

32 Walentynowicz M, Van Diest I, Raes F, et al. Ways of encoding somatic information and their effects on
retrospective symptom reporting. Br J Health Psychol 2017; 22: 362–378.

33 Steele AM, Meuret AE, Millard MW, et al. Discrepancies between lung function and asthma control: asthma
perception and association with demographics and anxiety. Allergy Asthma Proc 2012; 33: 500–507.

34 Alexeeva I, Martin M. Evidence for mood-dependent attentional processing in asthma: attentional bias towards
health-threat in depressive mood and attentional avoidance in neutral mood. J Behav Med 2018; 41: 550–567.

35 Whitehead BR, Bergeman CS. Self-reported health bias: the role of daily affective valence and arousal. Psychol
Health 2013; 28: 784–799.

36 Merckelbach H, Langeland W, de Vries G, et al. Symptom overreporting obscures the dose–response relationship
between trauma severity and symptoms. Psychiatry Res 2014; 217: 215–219.

37 Spitzer C, Koch B, Grabe HJ, et al. Association of airflow limitation with trauma exposure and post-traumatic
stress disorder. Eur Respir J 2011; 37: 1068–1075.

38 Çolak Y, Nordestgaard BG, Vestbo J, et al. Comparison of five major airflow limitation criteria to identify
high-risk individuals with COPD: A contemporary population-based cohort. Thorax 2020; 75: 944–954.

39 Kainu A, Timonen K, Lindquist A, et al. GOLD criteria overestimate airflow limitation in one-third of cases in the
general Finnish population. ERJ Open Res 2016; 2: 00084-2015.

40 Witt A, Brown RC, Plener PL, et al. Child maltreatment in Germany: prevalence rates in the general population.
Child Adolesc Psychiatry Ment Health 2017; 11: 47.

41 Hardt J, Vellaisamy P, Schoon I. Sequelae of prospective versus retrospective reports of adverse childhood
experiences. Psychol Rep 2010; 107: 425–440.

https://doi.org/10.1183/13993003.02882-2020 8

LUNG STRUCTURE AND FUNCTION | C. SPITZER ET AL.


	Childhood maltreatment and lung function: findings from the general population
	Abstract
	Introduction
	Methods
	Procedure and subjects
	Medical history of lung disease and pulmonary function testing
	Psychological assessment
	Statistical analysis

	Results
	Discussion
	References


