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Objective: This exploratory study examines the prevalence of adverse childhood experiences (ACEs) in
adults with cystic fibrosis (CF).
Design: Childhood exposure to 16 ACEs was measured during an annual review assessment (N = 80).
Methods: CF patients (n = 80) attending the All Wales Adult CF Service for a routine annual review assessment completed an
adapted version of the Centers for Disease Control and Prevention (CDC) short-form ACE questionnaire alongside measures of
psychological well-being.
Results: In this sample, 65 (78%) reported at least one type of childhood adversity and 11 (14%) experienced four or more ACEs.
Parental divorce or separation and verbal abuse were the most frequently reported ACEs. Illness related trauma in childhood was also
prevalent with 52 (64%) reporting having experienced a painful or frightening medical procedure and 23 (28%) feeling forced to have
treatment or a procedure.
Conclusion: Individuals with CF reported a number of childhood traumas including trauma relating to medical procedures. Those
with a history of ACEs may have increased risks of emotional and physical difficulties and may benefit from additional support from
the CF psychosocial team.
Keywords: adverse childhood experiences, ACEs, cystic fibrosis, trauma, ACE, CF

Introduction
Much of the research examining trauma in early life such as physical, emotional and sexual abuse or witnessing domestic
violence describes these adversities as Adverse Childhood Experiences (ACEs). Awareness of ACEs was initially raised
by a collaborative study between the Centers for Disease Control and Prevention (CDC) and Kaiser Permanente.1 This
research found that people who had experienced adversity in childhood were at a much higher risk for many long term
health conditions including cancer, lung disease, heart disease and mental health illness even after controlling for
differences in lifestyle choices. There was also a cumulative risk with more ACEs resulting in increased risk; an ACE
score of 4 or more substantially increased risks of mental and physical illness and a person with seven or more ACEs had
triple the lifetime risk of lung cancer and three and a half times the risk of ischemic heart disease.1 These associations
have been confirmed in subsequent global research and ACEs have now been linked with more than 40 negative
outcomes including an increased likelihood of health-harming behaviours, obesity, unemployment and a decreased life
expectancy.2–6

Berens et al (2017)7 have described the complex interaction between biological mechanisms, resulting in changes to
brain structure and activity, changes to the responsiveness of the neuroendocrine system, heightened inflammatory
reactivity and changes to microbiome functioning. Through changes across body systems including neurological,
immunological and hormonal development, early life trauma becomes “biologically embedded”, increasing risks of
common health problems.
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A large-scale UK based study8 measured the prevalence of ACEs in a nationally representative sample and examined
their association with chronic disease development and health service use in adulthood. A total of 50% of adults in Wales
suffered at least one ACE as a child and 14% suffered four or more. As with previous research, exposure to ACEs
increased risks of physical and mental health problems. Additionally, those with more ACEs had fewer resilience
resources as adults.

Despite the growing body of research, there is currently no published information about the prevalence of ACEs in
Cystic Fibrosis (CF) and how this compares with the general population. Children with CF may be protected against
early adversity since they are likely to have increased involvement with healthcare agencies throughout childhood.
However, evidence suggests that disabled children are more likely to be maltreated and neglected than others.9

Additionally, growth, behaviour and other problems may be overlooked and seen to be the result of a disability.10

Furthermore, treatments in CF are often complex and time-consuming and there is evidence that parents and care-givers
perceive this as a high burden11 which may result in strain to family life and finances.12

Individuals with CF may also have an increased risk of experiencing traumas specifically related to living with the
condition during childhood such as having to undergo frightening procedures. Given the recognised importance of ACEs in
predisposing individuals to chronic ill health, it is important to understand the prevalence of trauma in an adult CF population.

Methods
Patients (n = 82) attending the All Wales Adult CF Service completed an adapted version of the CDC short-form ACE
questionnaire at annual review. This questionnaire measures exposure to 11 ACEs before the age of 18. The ACE
questionnaire was adapted to include an additional 5 items relating to growing up with CF such as being forced to have
a procedure or being frightened by a hospital admission. Each ACE was scored as 1 (exposure to ACE) or 0 (no
exposure). ACE Total score was calculated by summing the number of ACEs experienced using only the original 11
items and not medical/health related trauma. Measures of depression (PHQ9) and anxiety (GAD7) and a semi-structured
psycho-social interview were also administered. The PHQ9 and GAD7 are short, well validated and commonly used
depression and anxiety measures. Both measures can be scored as a continuous variable with a higher score representing
higher levels of depression or anxiety. A score of 10 represents a cut point for moderate depression or anxiety.

The annual review is a clinic appointment in which the results of all assessments CF patients have had during the
past year are reviewed. At this appointment, patients are reviewed by members of the specialist multidisciplinary team
including the CF psychosocial team. Cardiff and Vale University Health Board deemed this work a service evaluation
and ethical approval was not required. The ACE questionnaire was incorporated as part of the psychosocial routine
assessment which was conducted face to face with either a clinical psychologist or social worker. The purpose of
assessing ACEs was explained to patients who could choose to complete the questionnaire having given verbal consent.
A total of 2 patients declined to complete the ACE assessment. Lung function was assessed at the same time as part of
the annual review. Associations between ACE Total score and other variables was assessed using Pearson’s correlation.

Results
A total of 80 patients (29 female and 51 male) completed the measures. Mean age was 32 years (range: 18–58) and mean
FEV1 was 69% predicted (range: 21–116). On the anxiety scale the mean score fell in the normal range (4.7; range: 0–18) and
on the depression scale the mean score fell in the mild range (5.2; range 0–18). The overall prevalence of ACEs (not including
exposure to medical/health related trauma) is shown in Figure 1, and Table 1 shows the prevalence of each individual ACE.

There was a significant correlation between number of ACEs reported and depression and anxiety; between PHQ9
and ACE total r = 0.35 (p = 0.002) and between GAD7 and ACE total r = 0.30 (p = 0.008). There was no significant
relationship between ACE total score and FEV1% predicted, gender or age (p > 0.05).

Discussion and Conclusions
Our results show that ACEs in an adult CF population are prevalent and similar to those found in the Welsh general
population. Higher levels of parental separation and verbal abuse may relate to the difficulties of raising a child with
a chronic health condition.11–13

https://doi.org/10.2147/PRBM.S322425

DovePress

Psychology Research and Behavior Management 2022:151602

O’Leary et al Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Our study also found childhood medical trauma relating specifically to having CF is widespread. The most prevalent
was the experience of having a painful or frightening medical procedure. Around a third reported being forced to have
a procedure in childhood. There is some evidence to suggest that experience of restraint to deliver treatment is linked to
speech and language problems, distrust of medical care, post-traumatic stress disorder (PTSD) and a negative self-
image14 and should only be used when there is no reasonable alternative.15 A history of trauma, especially that occurring
in a health setting, is likely to impact on trust in professionals and adherence to treatment and may be an additional risk
factor for poor outcomes. While this study did not show a link between ACE score and current physical health, future
research could focus on the relationship between changes in respiratory health and ACEs in a larger population of CF
patients.

Possible limitations of this study include the risk of memory bias on self-report, retrospective data. Some researchers
have attempted to address this using both prospective and retrospective methods of data collection16 but this is also

Figure 1 The prevalence of total ACEs reported (N = 80).

Table 1 The Prevalence of Each Individual ACE in a CF Population, Compared with National Prevalence
Data for the Whole Population

ACE CF Sample National Prevalence (N = 1921)*
% %

Child maltreatment Verbal abuse 31.3 22.1
Physical abuse 18.8 17.0

Sexual abuse 10.0 7.3

Emotional neglect 8.8 7.8
Physical neglect 2.5 4.6

Household dysfunction Parental separation 32.5 27.8
Mental illness 20.0 18.8

Domestic violence 16.3 17.9
Alcohol abuse 12.5 14.3

Drug abuse 2.5 6.7

Incarceration 3.8 4.5

Medical/Health Trauma Frightening hospital admission 56.3

Painful/frightening procedure 65.0
Forced to have treatment 28.8

Severe pain/discomfort 48.8

Bullied by peers 46.3

Note: *Comparative sample of 18–60 year olds drawn from representative general population survey in Wales.8
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methodologically challenging as prospective data are usually provided by proxy, for example by parents and teachers,
and there is likely to be under-reporting by proxy reporters who are unaware of a trauma.

Whilst the link between childhood trauma and future health has been demonstrated in numerous studies, Anda et al17

have recently cautioned against the use of an ACE questionnaire as a screening tool and recommend that it should not be
used as a diagnostic tool to measure risk at the individual level. They describe an ACE score based on 10 childhood
traumas as a “relatively crude measure of cumulative childhood stress exposure”. The questionnaire, like the adapted one
used in this study, does not account for factors such as intensity, frequency or timing of the stressor, or protective factors
such as social support. As we have seen in this study, children may be exposed to stressors not included in the 10 ACE
questionnaire such as traumas relating to a health condition.

Given the high prevalence of childhood stress, including stress related to growing up with CF, we recommend that a wider
medical history which considers ACEs, medical and CF related trauma, in addition to factors such as resilience and social
support, should become a routine part of the care of adults with CF. Talking to CF patients about their exposure to childhood
trauma is more likely to measure prevalence rather than waiting for individuals to spontaneously disclose information as
victims of childhood abuse have been found to wait from between 9 to 16 years before disclosure with many never doing so.18

Reducing a comprehensive psychosocial assessment to the use of an ACE screening tool is unlikely to be helpful to
individuals or healthcare professionals. Whilst there is evidence to suggest that screening tools are considered acceptable
by individuals with or without trauma,19 recalling childhood trauma such as sexual abuse is likely to be distressing.
Recent research looking at acceptable ways to assess ACEs in CF populations20 suggests that individuals with CF may be
more comfortable disclosing ACEs as a total number experienced, rather than disclosing each individual ACE and would
prefer a conversation about ACEs to be separate from their clinical appointment. Furthermore, a mismanaged assessment
with poorly trained professionals may not only be distressing but has the potential to be retraumatising for the
individual.21 It is also important that there is the availability of after-care and ongoing support if needed. Psychosocial
professionals within CF teams, who are able to provide follow-up care, are well placed to ask adult CF patients about
their experience of trauma in childhood in a safe and sensitive manner.

By assessing early life adversity, CF teams can provide trauma informed care which takes these experiences into
account when planning care and psychosocial support to help mitigate risks.

Data Sharing Statement
Raw data were generated at the All Wales Cystic Fibrosis Service, Cardiff and Vale University Health Board. Derived
data supporting the findings of this study are available from the corresponding author [CJO] on request.
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