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Abstract

Background: Adverse childhood experiences (ACEs) are associated with risk of poor adult health, including
cardiometabolic diseases. Little is known about the correlates of ACEs for adults who have already developed

cardiometabolic diseases, or who are at elevated risk.

Methods: Adult primary care patients with cardiometabolic disease (hypertension, diabetes, stroke, angina,
myocardial infarction, coronary artery bypass graft, angioplasty) or with a risk factor (obesity, smoking, high

cholesterol, family history) were surveyed regarding ACEs, psychological distress, attachment insecurity, quality of

life, behavior change goals, stages of change, and attitudes toward potential prevention strategies.

Results: Of 387 eligible patients, 74% completed the ACEs survey. Exposure to ACEs was reported by 174

participants (61%). Controlling for age, gender, relationship status and income, number of ACEs was associated with

psychological distress (F = 3.7, p = .01), quality of life (F = 8.9, p = .001), attachment anxiety (F = 3.4, p = .02), drinking
alcohol most days (F = 4.0, p = .008) and smoking (F = 2.7, p = .04). Greater ACE exposure was associated with less

likelihood of selecting diet or physical activity as a behavior change goal (linear-by-linear association p = .009). Stage

of change was not associated with ACEs. ACEs exposure was not related to preferred resources for behavior
change.

Conclusions: ACEs are common among patients at cardiometabolic risk and are related to quality of life,

psychological factors that influence cardiometabolic outcomes and behavior change goals. ACEs should be taken
into account when managing cardiometabolic risk in family medicine.
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Background

Adverse childhood experiences (ACEs), which include

exposures to neglect, abuse and family dysfunction, are

common and are associated with increased risk of poor

health outcomes in adulthood. Using a definition of

ACEs that includes material neglect and abuse, physical

abuse, sexual abuse, emotional neglect and abuse, paren-

tal separation, and exposure to family violence, drug use,

or mental illness, Felitti found a graded relationship be-

tween the number of childhood ACE exposures and the

prevalence of a range of adult diseases that are major

contributors to early mortality [1]. Subsequently, these

associations have been replicated in a large, representa-

tive population sample drawn from several U.S. states

[2] and extended to many health risk behaviors [3] and

poor health outcomes [4], including early mortality [5].

Exposure to at least one ACE is consistently reported by

50–60% of adults, with smaller numbers reporting mul-

tiple exposures [1, 2].
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There is consistent evidence from childhood through

later adulthood that ACEs are both associated with car-

diometabolic risk and with plausible behavioral and

physiological mechanisms that cause cardiovascular dis-

ease. In childhood ACEs are correlated with changes in

heart rate, body mass index, and waist circumference

[6]. In adolescents and young adults, ACEs are associ-

ated with greater peripheral resistance, arterial stiffness,

increased blood pressure, and elevated circulating

endothelin-1 levels [7]. Systolic and diastolic blood pres-

sure increase more quickly after age 30 in adults who

have been exposed to ACEs than in those who have not

[8]. For adults, childhood adversity is also associated

with lifestyle risk factors, including physical inactivity,

smoking, and obesity [1, 9–11]. Excess cardiometabolic

risk, after accounting for lifestyle factors, may be the re-

sult of associations of ACEs to major depression, high

inflammation levels, high blood pressure, high total chol-

esterol, low high-density lipoprotein cholesterol, high

glycated hemoglobin, and low maximum oxygen con-

sumption levels [12]. Presumably as a result of these be-

havioral and physiological consequences of ACEs,

exposure to ACEs, especially exposure to more than 2 or

3 types of ACEs, is associated with ischemic heart dis-

ease, stroke and type 2 diabetes [1, 2, 13–15], although

not all studies are consistent [4]. In January, 2018, the

American Heart Association published a position state-

ment which concluded that “substantial evidence links

childhood adversity to cardiometabolic disease later in

the life course, including heart disease, type 2 diabetes

mellitus, and stroke” [16].

Much less is known about the correlates of ACEs for

adults who have already developed cardiometabolic disease,

or who are at elevated risk of it based on conventional risk

factors, such as family history, hypertension, or smoking.

Although in general exposure to ACEs is associated with

psychosocial factors that add risk and/or burden to physical

illness such as depression [12, 17, 18], attachment anxiety,

attachment avoidance [19–21] and lower health-related

quality of life (QOL) [22], it is not known how or if these

variables are related to ACEs in patients who either have

cardiometabolic disease or who are at elevated risk for it.

Supporting lifestyle changes is a central component of the

management of cardiac risk in primary care. Although

ACEs may be related to symptoms or attitudes that affect

health behavior, it is not known if patients who have car-

diometabolic disease or who are at elevated risk of it and

have exposure to ACEs have different preferences for inter-

ventions that provide support or promote lifestyle changes.

In this study, we hypothesized that among primary

care patients with cardiometabolic disease or at elevated

risk of cardiometabolic disease, ACEs would be corre-

lated with high psychological distress, low quality of life,

attachment insecurity, smoking and hazardous drinking

(as this exposure is in the general population). Since

preferences for interventions that support behavior

change and mental health had not previously been stud-

ied, we explored the relationship of ACEs with these var-

iables without a hypothesis.

Methods

This is a cross-sectional study of an at-risk cohort of pri-

mary care patients, which includes both patients who

have cardiometabolic disease and patients with at least

one conventional risk factor. Adult patients at two aca-

demic family health team sites in Toronto, Canada were

approached in the waiting room, between August 2016

and January 2017, by a research assistant who described

the study and obtained verbal consent from interested

patients. Those who consented were screened for cardio-

metabolic risk factors to determine eligibility.

Eligible patients were 18 years of age and older,

English-speaking, and independently able to complete

the survey. They had to report at least one of the follow-

ing: body mass index > 30; current smoker; high blood

pressure; high cholesterol; diabetes; history of stroke, an-

gina, myocardial infarction, coronary artery bypass graft

(CABG), or angioplasty prior to the past 3 months; or

history of a first degree relative with stroke, angina,

myocardial infarction, CABG, or angioplasty before the

age of 60. Patients with a history of stroke, angina, myo-

cardial infarction, CABG, or angioplasty in the past 3

months were excluded because the recency of acute ill-

ness might influence psychological characteristics and

preferences.

Eligible patients were asked to provide written con-

sent and then complete the study survey either elec-

tronically or on paper. Patients who were unable to

complete the survey in the waiting room were given the

option to complete it at home. Participants also con-

sented to collection of information from their elec-

tronic medical record (EMR). Information on objective

cardiovascular risk (BMI, blood pressure, LDL, TC/

HDL ratio, Hba1c, diagnosis of hypertension, diabetes,

previous CV event, and medications) was gathered from

the EMR to confirm screening self-report, to get data

for Framingham risk calculations and to provide data

for relevant secondary analyses. When there was a dis-

crepancy between information from the patient and

from the EMR, it was resolved by using the source we

considered most likely to be valid (e.g. patient report

for smoking status, EMR for high cholesterol). Informa-

tion about treatment with specific medication classes

was used to complete the Framingham score of pa-

tients’ risk status. A sample size of 300 was targeted to

provide a confidence interval of ±5.5 percentage points

on an expected prevalence of ACEs of 50%.
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Survey Design & Instruments

The survey collected demographic data including socio-

economic status, and measured quality of life, psycho-

logical distress, alcohol use, stages of change with

respect to diet, exercise, or smoking, attachment inse-

curity and attitudes toward an array of potential preven-

tion strategies.

QOL was measured with the Quality of Life Enjoy-

ment and Satisfaction Questionnaire – Short Form [23],

a 16-item self-report measure, designed to assess the de-

gree of enjoyment and satisfaction experienced in vari-

ous areas of daily functioning on a 5-point scale from

very poor (1) to very good (5). Results are reported as

percentage of maximal score, providing an easily inter-

preted scale from 0 to 100.

Self-rated health was measured with a visual analogue

scale from the EuroQol Quality of Life Scale [24], on

which a participant indicates their health on a 100-point

scale from “worst imaginable health state” (0) to “best

imaginable health state” (100).

Attachment insecurity was measured with the modified

16-item Experience in Close Relationships (ECR M-16)

[25], which has been validated in older and medically ill pa-

tients [26]. Attachment anxiety and attachment avoidance

are each measured on a 7-point scale from 1 to 7, with

higher scores indicating greater attachment insecurity. For

interpretation of scores, it is noted that in adults who com-

pleted the ECR-M16 in an online resource [26], mean

scores and standard deviations for people with or without

self-reported significant health problems were as follows.

Medically ill (N = 240): attachment anxiety 4.0 ± 1.5, attach-

ment avoidance 3.4 ± 1.3; Not medically ill (N = 227): at-

tachment anxiety 3.8 ± 1.3, attachment avoidance 3.1 ± 1.3.

Psychological distress was measured with the Kessler

Psychological Distress Scale (K10) [27], a scale which

uses 5 items probing the frequency of anxiety symptoms

and 5 items probing depressive symptoms, each on a

scale from “none of the time” (0) to “all of the time” (4),

yielding a total score from 0 to 40. For interpretation of

scores, prior testing as a screening instrument indicated

a score > 12 was maximally sensitive and specific in pre-

dicting any mood or anxiety disorder as defined in

DSM-IV [28, 29].

Potential alcohol use disorder was measured with the

Alcohol Use Disorders Identification Test (AUDIT-C)

[30], a 3-question alcohol screen that can help identify

patients who are hazardous drinkers or have active alco-

hol use disorders (including alcohol use or dependence).

Three multiple choice questions probe frequency of al-

cohol consumption in a month, typical number of drinks

in a sitting, and frequency of drinking 6 or more drinks

in a sitting in a month.

The Adverse Childhood Experiences (ACE) question-

naire was used to probe 10 types of adversity that may

have occurred before age 18 (emotional abuse, emotional

neglect, physical abuse, physical neglect, sexual abuse,

parental separation, violence against mother, household

member with mental illness, addiction or incarceration)

[1]. Each type of adversity is scored as either present or

absent, yielding an ACE score between 0 and 10.

The study team also developed the Helping You Reach

Your Goals questionnaire to assess patients’ behavior

change plans and which behavior change interventions

they would consider. This measure surveyed preferred

targets of behavior change (change in diet, increased

physical activity, smoking cessation or other), prefer-

ences for the goals of potential resources (from a list of

31 resources that involve others in behavior change, pro-

vide encouragement, track behavior change, treat mental

illness, help with feelings, or provide information) and

types of resources (individual, group, or independent

self-directed resources).

Stage of change with respect to the preferred behavior

change (pre-contemplative, contemplative, preparation,

action, or maintenance) was measured with the question

assessing stage of change with respect to exercise in the

Weight Loss Behavior Stage Change Scale [31], modified

to address the participant’s preferred behavior change

target.

Analysis

Descriptive statistics were used to characterize the co-

hort. Exposure to adversity was categorized as endorse-

ment of zero, one, two or three, or four or more ACEs.

Bivariate relationships between behavioral or psycho-

logical variables and demographic variables were tested

by Kruskal-Wallis test, Mann-Whitney U test, Spearman

rank-order correlation or Chi2 test as appropriate. Rela-

tionships between ACE category and psychological/be-

havioral dependent variables (psychological distress,

QOL, self-reported health, attachment anxiety, attach-

ment avoidance, BMI, smoking status, six or more

drinks in a sitting at least monthly, typically more than 2

drinks in a sitting, drink alcohol more than three times a

week), controlling for age, gender, relationship status

and income, were tested by multivariate analysis of vari-

ance (MANOVA). Levene’s test of equality of error vari-

ances was significant for the alcohol and smoking

variables in the MANOVA and so these were removed

and the MANOVA was repeated without them. The re-

lationship of ACE category to alcohol and smoking vari-

ables was subsequently tested in a series of univariate

analyses of variance (ANOVAs).

In order to explore the relationship between ACE ex-

posure and intentions with respect to behavior change,

we first tested the association between ACE exposure

category and the preferred target of behavior change by

Chi2 test. We also tested the relationship between ACE
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exposure and stage of change with respect to the pre-

ferred target, controlling for age, gender, relationship

status and income, by univariate ANOVA. Finally, we

used ANOVA to explore if specific types of ACE expos-

ure are differentially associated with health outcomes,

selecting QOL as an exemplar of outcome because of its

strong relationship with ACE category (multiplicity of

ACE exposures).

Results

Of 996 patients approached to participate in the study;

604 (61%) agreed to be screened; 387 (64%) were eligible

for the study; and 309 (80% of eligible patients) com-

pleted the survey. Of those who completed the survey,

286 (74% of those eligible) who completed the ACEs

component of the survey form the cohort for the current

analysis. Characteristics of the participants are provided

in Table 1. Noteworthy characteristics are that the sam-

ple was approximately equally divided between men and

women, the median age was 59 years (range 18–92,

inter-quartile range 46–69), the modal annual income

category was between $90,000 and $120,000 (CAN), and

most participants (58%) were married or in common-law

relationships. Half of participants (50%) were included

because of cardiometabolic disease or cardiovascular

events (hypertension, diabetes, stroke, myocardial infarc-

tion, angina, history of coronary artery bypass surgery,

cardiac stent or angioplasty), and the other half were in-

cluded because of cardiovascular risk factors (smoking,

high cholesterol, family history of cardiovascular disease

before age 60) in the absence of disease.

Exposure to ACEs was reported by 174 participants

(61%). The number of ACEs reported by participants is

provided in Table 1. For analysis, ACEs were categorized

as none (39%), one (23%), two or three (20%), or four or

more (18%). ACE exposure was significantly greater in

participants with lower income and who were not in

married or common-law relationships (data not shown).

These demographic characteristics were included in sub-

sequent analyses as covariates.

Age was also included as a covariate in subsequent ana-

lyses because it was associated with several relevant vari-

ables, detailed in Table 2. In particular, age was associated

with the reason for inclusion in the study, with older partic-

ipants more likely to have experienced cardiometabolic dis-

ease or cardiovascular events. Younger age was associated

with a higher prevalence of current or recent smoking, and

two indicators of high alcohol use: drinking six or more

drinks in a sitting at least monthly, and typically drinking 3

or more drinks in a sitting. In addition, younger age was as-

sociated with higher cumulative exposure to ACEs. Al-

though cumulative ACE exposure was greater in younger

cohorts, most specific ACE exposures did not differ be-

tween age groups. Only separation or divorce, having a

family member incarcerated, and emotional abuse were

more prevalent in lower age groups. Note that the signifi-

cance of the latter does not survive the Bonferroni correc-

tion for ten comparisons (i.e. when significance is set at

p < .005).

In MANOVA, controlling for age, gender, relationship

status and income, ACE category was significantly asso-

ciated with the dependent variables (Wilk’s Lambda =

0.82, p = .01). Between-subjects effects showed a signifi-

cant relationship between ACE category and psycho-

logical distress (F = 3.7, p = .01), QOL (F = 8.9, p = .001),

and attachment anxiety (F = 3.4, p = .02) and no signifi-

cant relationship with attachment avoidance (F = 1.6,

p = .19), self-rated health (F = 1.5, p = .22) and BMI (F =

1.55, p = .20). Univariate ANOVAs, controlling for age,

gender, relationship status and income, showed that

ACE category had a significant relationship with drink-

ing alcohol on 4 or more days a week (F = 4.0, p = .008)

and smoking (F = 2.7, p = .04) and no significant relation-

ship with drinking 6 or more drinks in one sitting at

least monthly (F = 1.1, p = .33), or typically drinking 3 or

more drinks in a sitting (F = 2.3, p = .08).

The direction and pattern of the significant relation-

ships between ACE and three clinical variables are

shown in Fig. 1. Results in these figures are divided by

age and/or gender when these demographic variables

were significant in analysis of variance. There was a

strong linear relationship between ACE exposure and

psychological distress in all age cohorts except the oldest

group (Fig. 1a). Figure 1b illustrates a strong relationship

between greater exposure to ACEs and lower quality of

life that is consistent in different age cohorts. Figure 1c

shows attachment anxiety increases with increasing ACE

exposure in both men and women.

Regarding health behaviors that were related to ACE

(as demonstrated above), current smoking was more

common with greater exposure to ACEs among both

men and women and was more common in participants

who were single, separated or divorced. The relationship

between ACE category and drinking alcohol on 4 or

more days a week was non-linear, with the peak preva-

lence of this frequent alcohol consumption in people ex-

posed to 2 or 3 ACEs with lower prevalence at lower

and higher exposures to ACEs.

Regarding behavior change, ACE exposure was signifi-

cantly related to the goal of behavior change that partici-

pants selected (linear-by-linear association p = .009). As

shown in Fig. 2, increasing ACE exposure was associated

with less likelihood of selecting a change in diet or phys-

ical activity as a goal and a greater likelihood of choosing

smoking cessation or selecting another goal. Among par-

ticipants with two or more ACEs, the items written in as

“other” goals were: decrease alcohol (2), improve sleep

(2), be able to afford to go to gym (1), reduce anxiety
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Table 1 Characteristics of participants

N % Mean SD

Gender

Male 126 44.1

Female 159 55.5

Other 1 0.3

Annual Income ($1000 CAN)

29,999 or less 33 11.5

30,000 – 59,999 27 9.4

60,000 – 89,999 21 7.3

90,000 – 119,999 60 21.0

120,000 – 149,999 47 16.4

150,000 or more 35 12.2

Didn’t say/prefer not to answer 63 22.0

Relationship Status

Single 41 14.3

Married or common-law 167 58.4

Separated, divorced or widowed 60 21.0

Other/prefer not to answer 18 6.3

Inclusion criteria met (self-report)

Smoker 59 17.5

Hypertension 123 43.0

High cholesterol 98 34.3

Diabetes 35 12.2

Stroke 16 5.2

MI 13 4.5

Angina 16 5.6

CABG 8 2.8

Angioplasty/stent 17 5.9

Family history 138 48.3

Framingham Risk Category

Data not available to calculate 71 24.8

Low risk 129 45.1

Intermediate risk 45 15.7

High risk 41 14.3

Body Mass Index

Up to 25 90 31.5

> 25 to 30 108 37.8

> 30 to 40 70 24.5

> 40 16 5.6

Frequency of drinking alcohol

Never 49 17.1

Monthly 67 23.4

2–4 times a month 73 25.5

2–3 times a week 42 14.7

4 or more times a week 47 16.4

Table 1 Characteristics of participants (Continued)

N % Mean SD

Typical number of drinks

None, I don’t drink 57 19.9

1 or 2 161 56.3

3 or 4 43 15.0

5 or 6 10 3.5

7 to 9 4 1.4

10 or more 2 0.7

Frequency of drinking 6 or more

Never 202 70.6

Less than monthly 46 16.1

Monthly 18 6.3

Weekly 8 2.8

Daily or almost daily 6 1.7

Preferred Behaviour Change

Healthier diet 108 37.8

Increase physical activity 115 40.2

Stop smoking 19 6.6

Other 34 11.9

Stage of Change

Pre-contemplative 22 7.7

Contemplative 59 20.6

Preparation 52 18.2

Action 70 24.5

Maintenance 59 20.6

Exposure to adverse childhood experiences (ACE score)

None 112 39.2

One 66 23.1

Two 43 13.9

Three 13 4.2

Four 12 3.9

Five 17 5.5

Six 13 4.2

Seven 4 1.3

Eight 5 1.6

Nine 0 0

Ten 1 0.3

Self-rated health (0 to 100) 73.0 16.6

Quality of Life and Satisfaction (% of maximum
score)

70.5 16.9

Psychological Distress (0 to 40) 7.7 6.9

Attachment anxiety (1 to 7) 3.0 1.3

Attachment avoidance (1 to 7) 3.0 1.2
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(1), be better organized (1), all of the above (1), and “not

making changes” (1). Stage of change with respect to the

selected behavior change was not associated with ACE

exposure (F = 0.2, p = .90) after controlling for age (F =

0.1, p = .77), gender (F = 0.0, p = .99), relationship status

(F = 4.5, p = .04) and income (F = 0.5, p = .46). As shown

in Table 3, ACE exposure was not related to the re-

sources for behavior change that participants would con-

sider: neither to the goals of those resources (gathering

information, coping with interfering feelings, tracking

progress, receiving reminders and encouragement, treat-

ing mental illness or engaging others in support), nor to

the mode of support (group resources, individual re-

sources or resources that can be used independently).

Post-hoc testing of the direction of relationship between

age and these resource preferences indicated that in each

case where age was related to preferences, older age was

associated with lower likelihood of preference for

resources, regardless of specific goals or intervention or

type of resource (data not shown).

In order to address the question of the relative impact

of particular types of ACE exposure, we compared the

effect of having or not having exposure to each of the

ten categories of ACE to quality of life. As shown in

Table 4, the effect was significant for each type of ACE

and the size of the effect was similar as well, with expos-

ure to ACE accounting for between 2 and 11% of the

variance (eta2) in quality of life.

Discussion

Individuals who have been exposed to ACEs are at

greater risk of developing cardiometabolic disease [16].

To our knowledge, this is the first study to investigate

the incidence and clinical correlates of ACEs in primary

care patients who already have cardiometabolic disease

or are at elevated risk based on conventional risk factors.

Table 2 Relationship between age and other variables

Age group (years) Difference between groups

18–40
N = 49

41–50
N = 43

51–60
N = 61

> 60
N = 133

Chi2 p

Cardiovascular disease vs. risk factors only

History of cardiometabolic disease or cardiovascular eventsa 20.4% 32.6% 47.5% 67.7% 39.1 <.001

Substance Use

Current smoker or quit in last year 40.8% 25.6% 16.4% 6.8% 31.1 <.001

Alcohol at least 4 days per weekb 10.4% 16.3% 15.3% 20.3% 2.6 .54

Six drinks or more per sitting at least monthlyc 25.5% 16.3% 11.7% 3.9% 17.9 <.001

Typically, 3 drinks or more per sittingd 48.9% 25.6% 22.4% 9.3% 33.0 <.001

Cumulative exposure to ACEs

No ACEs 28.6% 48.8% 29.5% 44.4%

One ACE 18.4% 11.6% 24.6% 27.8%

Two or three ACEs 24.5% 18.6% 24.6% 15.8%

Four or more ACEs 28.6% 20.9% 21.3% 12.0% 17.6 .04

Exposure to specific ACEs

Physical abuse 18.8% 16.3% 19.7% 12.8% 1.9 .59

Sexual abuse 10.4% 16.3% 18.0% 12.8% 1.7 .64

Emotional abuse 36.7% 30.2% 37.7% 18.8% 10.5 .02

Emotional neglect 29.2% 16.3% 24.6% 17.6% 3.9 .27

Material deprivation 10.4% 9.3% 9.8% 6.8% 0.9 .82

Parental separation 47.9% 16.7% 21.3% 15.9% 21.9 <.001

Family violence 12.8% 14.6% 8.3% 8.4% 1.9 .59

Family substance use 20.8% 23.8% 27.9% 16.5% 3.5 .32

Family mental illness 35.4% 26.2% 27.9% 17.3% 7.3 .06

Incarceration of family member 16.7% 4.8% 4.9% 0.8% 16.1e <.001

aHypertension, diabetes, stroke, myocardial infarction, angina, history of coronary artery bypass surgery, cardiac stent or angioplasty
bMissing data from 8 subjects
cMissing data from 7 subjects
dMissing data from 9 subjects
eFisher’s Exact test
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The prevalence of ACEs in the current study was similar

to what we have previously found in adult primary care

patients in our setting who were unselected for cardio-

metabolic risk [11]. Results of the current study show

that for patients with cardiometabolic disease or at ele-

vated risk, a history of ACE is relevant for its relation-

ship to QOL, psychological factors that influence CVD

outcome (psychological distress, attachment insecurity)

as well as health behavior (smoking, hazardous drinking)

and behavior change goals.

In this study, ACE exposure was associated with lower

QOL. Corso and colleagues also found that adults who re-

ported maltreatment in childhood had significantly reduced

health-related QOL compared to those who did not

experience maltreatment [22]. Our finding that exposure to

ACEs is associated with greater psychological distress (de-

pressive and anxiety symptoms) and with attachment anx-

iety also corroborates previous studies in people who are

not selected for cardiometabolic disease or risk [12, 17, 19],

which have found a strong association between childhood

adversity and depressive symptoms, antisocial behavior,

drug use, suicidal ideation, and insecure attachment style.

In these respects, adults with and without cardiovascular

disease and risk factors appear similar.

Contrary to previous studies of the general adult popu-

lation [1, 10, 11], ACE exposure was not significantly as-

sociated with body mass index or glycemic control in

this study. This may be an indication that the

Fig. 1 Relationship between ACE exposure and (a) psychological distress, (b) quality of life and (c) attachment anxiety

Fig. 2 Relationship between ACE category and patients’ goals for behavior change
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determinants of risk behavior are different in people at

known cardiac risk compared to the general population.

When considering a behavior change goal, we found that

ACE exposure did not predict the types of interventions

that individuals favoured (e.g. group vs. individual coun-

selling, or independent use of resources that could assist

with goal attainment). Although most patients chose

dietary change or increased physical activity as their pri-

mary behavior change goal, smoking cessation was

chosen more often in those with higher levels of ACE

exposure (beyond that expected by their increased rate

of smoking).

The relationship between age and several of the vari-

ables (and the relationships between variables) assessed

in this study is clinically relevant. As expected, cardio-

vascular and cardiometabolic disease is more common

among older patients. As also expected, smoking and in-

dicators of problematic alcohol use are more common

among younger patients. While cumulative ACE exposure

is significantly greater among younger patients, it cannot

be determined from the current data if this is a cohort ef-

fect (changing patterns of children exposed to adversity

over time) or a reporting effect (decreasing likelihood to

report adversity with advancing age). A similar trend has

been reported in other studies [32]. It is noteworthy in this

respect that most specific types of adversity were reported

at similar rates at all ages. Thus, there is little evidence of

changes in the types of adversity experienced by children

over time (with the exception of increasing parental separ-

ation and an increase in exposure perceived as emotion-

ally abusive in younger people). Importantly, the

relationships found between ACEs and smoking, drinking

Table 3 Relationship between ACE category and preferences for resources for behavior change

Dependent Variable Covariates Independent Variable

Age Gender Relationship Status Income ACE Category

F Sig. F Sig. F Sig. F Sig. F Sig.

Goal of resources

Involve others 6.0 .02 0.0 .91 3.0 .09 3.9 .05 2.1 .11

Provide encouragement 3.9 .05 2.8 .09 0.5 .49 0.8 .38 0.5 .70

Track behavior change 11.1 .001 0.3 .62 0.2 .69 0.4 .51 0.9 .43

Treat mental illness 6.8 .01 0.2 .64 0.1 .73 1.3 .25 1.7 .17

Help with feelings 10.9 .001 0.2 .67 0.1 .78 1.4 .23 0.6 .62

Provide information 2.4 .12 0.2 .67 0.9 .36 0.9 .35 1.0 .40

Type of resources

Individual resources 11.7 .001 0.5 .50 1.2 .27 3.1 .08 1.5 .21

Group resources 1.2 .27 0.4 .53 0.1 .73 8.8 .003 0.1 .94

Independent resources 11.8 .001 1.2 .27 2.5 .12 .23 .64 0.1 .97

Table 4 The association of individual types of ACE exposure to quality of life

Type of ACE Prevalence Exposure present Exposure absent

Quality of Lifea Quality of Life

Mean SD Mean SD F Sig Effect size (eta2)

Emotional abuse 27.8% 61.7 17.9 73.8 15.3 32.7 <.001 .10

Physical abuse 15.8% 59.2 18.4 72.6 15.8 25.9 <.001 .08

Sexual abuse 14.1% 64.8 18.3 71.4 16.6 5.3 .02 .02

Emotional neglect 20.8% 59.6 18.0 73.3 15.6 33.9 <.001 .11

Material deprivation 8.4% 58.4 21.9 71.6 16.0 14.0 <.001 .05

Separation or divorce 22.5% 63.4 20.8 72.6 15.2 15.2 <.001 .05

Family violence 9.9% 58.4 19.4 71.7 16.2 16.2 <.001 .06

Family drug use 20.8% 62.2 18.8 72.7 15.8 19.0 <.001 .06

Family mental illness 23.9% 62.0 19.3 73.2 15.2 24.5 <.001 .08

Incarceration of family member 4.9% 48.5 20.2 71.7 16.0 27.2 <.001 .09

aQuality of life reported from 0 to 100 as the percent of maximum score of a scale from 1 (very poor) to 5 (very good)
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4 or more days a week, psychological distress, quality of

life, and attachment anxiety are significant after control-

ling for effects of age. Indeed, the slopes of the relation-

ships between ACEs and either psychological distress or

QOL are quite similar in most age cohorts (Fig. 1a and b).

With respect to preferences for behavior-change re-

sources, it appears that younger patients may be more

likely to wish to engage in resources, especially individual

and independent (self-help) resources that target involving

others in their care, providing encouragement, tracking

behavior change, treating mental illness and addressing

difficult emotions. Given that younger patients are also

more likely to have conventional risk factors that have not

yet progressed to cardiovascular and cardiometabolic dis-

ease, this suggests an opportunity for prevention.

This study has some limitations. Incidents of childhood

maltreatment were self-reported, with the possibility that

recollection was limited by recall bias or that incidents

were intentionally under-reported. The cross-sectional de-

sign of the survey prevents drawing causal conclusions

about the associations that were found. Furthermore, we

cannot assess if patients’ preferences about behavior

change goals and resources are linked to actual behavior.

The findings of this study suggest that there may be

benefit in primary care to utilizing a trauma-informed

care model among patients who have, or are at risk for,

cardiometabolic disease and who disclose a background

of ACEs, in order to attempt to reduce the risk for pri-

mary or secondary cardiovascular events through pre-

ventive interventions. This care model, which focuses on

relationship building, acquiring an understanding of the

patient’s past experiences, assuming a patient-centred

and non-judgmental approach, emphasizing patients’

strengths, avoiding re-traumatization and demonstrating

patience with the pace of change [33], may be of particu-

lar importance toward reducing future health risks in

these patients. Importantly, previous surveys suggest that

it is uncommon in primary care even to ask about ACE

[34, 35], which suggests that introducing discussion of

childhood adversity into primary care “in the same way

that [family physicians] ask about other risk factors for

health” [36] may be an important first step towards pri-

mary and secondary prevention. Opportunities to engage

patients in preventive behavior change may be greatest

in younger patients.

Conclusions

In primary care patients who have cardiometabolic dis-

ease or are at elevated risk based on conventional risk

factors, a history of ACE is associated with lower QOL,

health behavior, behavior change goals and with psycho-

logical factors that influence CVD outcome, such as psy-

chological distress and attachment anxiety. ACE

exposure did not predict the types of behavior change

interventions that individuals favoured. Cumulative ACE

exposure is significantly greater among younger patients,

but it is not known if this is a cohort effect or a report-

ing effect. The findings of this study suggest that there

may be benefit in primary care to utilizing a trauma-

informed care model among patients who have, or are at

risk for, cardiometabolic disease and who disclose a

background of ACEs, in order to attempt to reduce the

risk for primary or secondary cardiovascular events.
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