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The Prevalence of Adverse Childhood Experiences (ACEs) and their Association with Current
Health, Montana Behavioral Risk Factor Surveillance System (BRFSS), 2011

INTRODUCTION

There is mounting scientific evidence that child maltreatment and house-
hold dysfunctions may be risk factors for the leading causes of illness and
mortality, as well as poor quality of life in the United States.™? Original re-
search with a large cohort of participants in the Kaiser Permanente health
care system documented that a variety of Adverse Childhood Experiences
(ACEs; see Sidebar) were relatively common in a predominantly white, well-
educated, middle class sample.> ACEs were associated with poor health
outcomes later in life, including poor physical and mental health status and
premature mortality. The Centers for Disease Control and Prevention (CDC)
and ACE researchers developed a standardized ACE module for the Behav-
ioral Risk Surveillance System (BRFSS) to determine whether ACEs were also
common in representative samples of the adult population.* Since 2009, the
module has been administered by 17 states and Washington DC.> Montana
was one of the five states to administer it in 2011.

METHODS

BRFSS is a probability sample of non-institutionalized adults with landline or
cell telephone service conducted by trained interviewers. Details of the
BRFSS survey can be found elsewhere.®  The full questionnaire can be
found on our website.’

ACE questions address childhood abuse, with three categories, and house-
hold dysfunction, with five categories (Sidebar). The childhood sexual
abuse category contains three questions and the household member sub-
stance abuse category contains two questions, but each category contrib-
utes only one point to the total ACE score. Although some of the questions
have graded answers (never/once/more than once), the scoring system
does not measure the frequency or severity of individual ACE items. The
questions are not assigned differential weights. A respondent’s ACE score is
the simple sum of positive answers in the eight categories.

This report presents the estimated prevalence of individual ACEs and sum-
mary ACE scores from the 2011 Montana BRFSS. We examined the rela-
tionship of ACE scores to selected health risk behaviors and health out-
comes reported by the respondents. We used multiple logistic regression
analysis to describe the association between ACE scores and health out-
comes, controlling for the effects of age group, sex, race, and educational
attainment.
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Adverse Childhood Experience

Module and Scoring

Child Abuse:

1. Physical Abuse [Once or more than once]
How often did a parent or adult in your home
ever hit, beat, or physically hurt you in any
way?

2. Sexual Abuse [Once or more than once to any
question]

How often did anyone at least 5 years older
than you, or an adult, ever touch you
sexually?

How often did anyone at least 5 years older
than you, or an adult, try to make you touch
them sexually?

How often did anyone at least 5 years older
than you, or an adult, force you to have sex?

3. Verbal Abuse [More than once]

How often did a parent or adult in your home
ever swear at you, insult you, or put you
down?

Family Dysfunction:

4. Mental lliness [Yes]

Did you live with anyone who was depressed,
mentally ill or suicidal?

5. Substance Abuse [Yes to either question]

Did you live with anyone who was a problem
drinker or alcoholic?

Did you live with anyone who used illegal
street drugs or who abused prescription
medications?

6. Separation/Divorce [Yes]

Were your parents separated or divorced?

7. Violence between Adults [Once or more than
once]

How often did your parents or adults in your
home ever slap, hit, kick, punch, or beat each
other up?

8. Incarceration [Yes]

Did you live with anyone who served time or
was sentenced to serve time in a prison, jail,
or other correctional facility?




RESULTS

Estimated Prevalence of Individual ACEs

Among Montana adults, 60% reported experiencing at least one ACE (Figure 1).  Childhood abuse alone was reported by 8.8%
(CI=7.8-9.5) of adults, 21.5% (CI=20.2-22.9) reported only household dysfunctions, and 29.3% (Cl=28.1-32.1) reported both. Alt-
hough the distribution of total ACE scores was similar for men and women, more women than men reported experiencing sexual
abuse and having lived with a household member who was mentally ill (Table 1).  The percent of each ACE category except phys-
ical abuse and sexual abuse was lower among adults ages 55 years and older than among younger adults. More adults 18 to 34

years than older adults reported living with a household member who was mentally ill, having a household member in prison, and
having divorced or separated parents. The prevalence of each ACE category was higher among adults with lower incomes than
among those with higher incomes. The percent of each ACE category except living with a household member who was mentally ill
was higher among American Indian than among White adults. The prevalence of each ACE category except living in a household
with divorced or separated parents was higher among adults who reported a disability that those who did not. Wording of the
disability question did not permit assessing the relationship between ACEs and disabilities that may have been present in child-
hood or disabilities that may have developed later in life.

Table 1. Prevalence of Individual Adverse Childhood Experience (ACE) by Selected Characteristics, BRFSS, 2011 §

Verbal Sexual  Divorced/  Domestic
Abuse’ Abuse’ Separated” |  Violence®
Sample 95% CI 95% Ci 95% CI 95% Ci 95% Ci 95% Ci 95% ClI 95% Ci
Size* Wt. L UL§ Wt L uL Wt. LL UL Wt LL UL§ wt LL UL§ wt LL uL Wt. LL UL§ wt LL UL
All Adults: 10265 31.1 297 326 174 162 186 125 115 136 191 179 204 75 66 86 317 302 332 277 263 202 170 158 182
Sex:
Male 4407 323 301 345 17.4 157 193 7.8 65 93 162 us 181 84 69 100 312 201 335 286 265 309 163 146 183
Female 5858 30.0 281 320 17.4 158 191 17.1 156 188 219 202 238 67 56 80 321 301 341 269 250 29 176 159 193
Age:
18-34 1489 349 316 384 184 158 213 113 92 138 272 242 304 138 114 166 337 304 371 394 360 429 179 152 210
35-54 2980 35.0 324 377 19.2 171 215 159 139 182 195 173 219 76 61 95 369 343 397 3L0 284 338 203 181 227
55 and older 5737 25.1 234 269 153 139 169 10.5 93 117 130 116 144 28 22 36 256 239 274 162 147 178 134 121 149
Education:
<High School 751 37.3 317 433 313 262 370 21.0 164 266 266 214 326 209 159 270 430 372 490 438 379 499 287 235 U6
High School 3317 309 282 336 16.2 142 185 11.0 94 129 166 145 189 93 76 114 352 325 381 298 272 325 181 159 206
>High School 5420 30.3 285 322 15.9 145 173 119 107 133 193 178 209 44 36 54 280 263 208 241 24 20 145 132 160
Income:
<$25,000 2702 37.3 345 402 235 211 260 17.3 151 198 244 29 272 125 104 149 388 359 417 345 317 375 227 203 254
$25,000 or more 5598 28.3 265 301 144 130 158 9.9 89 111 165 151 180 44 36 54 285 27 304 235 218 253 142 128 157
Race/Ethnicity:
White, non-Hispanic 9037  29.9 284 315 159 148 172 117 107 129 183 170 197 61 53 71 295 280 310 258 243 273 152 140 164
Al/AN* 639 404 337 475 293 231 362 18.4 133 249 251 191 323 225 166 198 522 453 590 475 407 545 366 301 436
Other or Hispanic** 530 42.2 316 s03 30.8 240 385 18.6 133 253 281 213 360 185 126 264 486 408 565 409 334 489 292 23 372
Disability:
No Disability 2978 38.6 359 414 25.6 232 281 20.1 177 226 259 234 285 98 79 122 392 365 420 295 269 324 236 212 261
Disability 6158 28.1 264 209 141 128 155 9.5 84 107 164 150 179 66 56 77 286 269 304 270 252 288 142 129 157

§ See the methods section Sidebar for the exact questions corresponding to reference numbers 1-8 for each ACE category above

* Number of respondents varies slightly due to occasional “don’t know, not sure” and missing responses.

* American Indian or Alaska Native only.

**All other non-White (including multiracial) or Hispanic




Estimated Prevalence of ACE Scores in Montana

Forty percent of Montana adults had ACE scores of zero, 43% reported
experiencing between one and three ACEs, and 17% reported experienc-
ing four or more ACEs before they turned 18 (Figure 1). ACE scores were
similar for men and women (Table 2). A higher percent of American Indi-
an/Alaska Natives than White non-Hispanic adults reported experiencing
four or more ACEs, as did adults who had not completed high school com-
pared to those who had more education, adults with lower annual in-
comes compared to those with higher incomes, and adults with disabili-
ties compared to those without disabilities. Fewer adults ages 55 years
and older reported experiencing four or more ACEs than younger adults.
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Figure 1. Estimated Prevalence of ACEs,
Montana BRFSS, 2011

Table 2. Prevalence of ACE Scores (ACEs)§ by Sociodemographic Characteristics, Montana BRFSS, 2011

0ACEs 1 to 3 ACEs 4 or more ACEs
Number of 95% ClI 95% ClI 95% CI
Respondents’ Wt. % LL UL Wt.% LL UL Wt. % LL UL
All Adults: 8,765 404 388 420 428 412 444 168 155 181
Sex:
Male 3,733 41.2 38.9 436 43.2 19.1 229 15.6 138 17.7
Female 5032 396 376 417 425 404 447 179 162 197
Age:
18-34 1,243 337 303 372 43.5 400 471 22.8 198 261
35-54 2,518 347 320 375 471 442 499 182 160 19.7
55 and older 4968 50.2 482 523 38,6 366 407 11.1 99 125
Race/Ethnicity:
White, non-Hispanic 7,820 423 407 440 = 427 411 444  15.0 137 163
Al/AN* 497 21.4 16.2 276 44.2 37.4 512 344 275 420
Other or Hispanic** 414 251 188 326 435 355 518 314 239 400
Education:
<High School 586 28.0 231 336 39.6 337 458 324 266 388
High School 2,748  38.1 353 427 450 421 479 16.9 146 194
>High School 5420 434 414 454 423 403 443 143 129 159
Income:
<$25,000 2553 333 306 362 41.6 386 446 251 224 280
>$25,000 5411 432 412 452 445 425 465 123 110 137
Disability:
No 5916  43.7 41.8 457 42.7 40.8 447 13.5 121 151
Yes 2,809  32.0 295 346 43.0 402 4538 25,0 224 27.8
: ACE Sglore range from 0-8 based on the five calculated household dysfunction variables and three calculated abuse
variapbles.
! Number of respondents varies slightly due to occasional “Don’t know/Not sure” and missing responses.
* American Indian or Alaska Native only.
**All other non-White (including multiracial) or Hispanic




Association of ACE Scores with Health Status, Risk Factors, and Diagnosed Chronic Diseases

Adults with ACE scores of 4 or more reported poor physical or men-
tal health more often than those with no ACEs (Table 3). They also
reported smoking, drinking, or misuse of prescription drugs, and be-
ing obese or having high cholesterol more often (Table 4). These
outcomes also varied by sex, age group, race, and educational
attainment (data not shown), as did ACE scores.

The relationships among ACE scores, demographic characteristics,
and health outcomes are complex. Multiple logistic regression analy-
sis can isolate the relationship between ACE scores and health out-
comes, holding the effects of the demographic factors constant. The
relationships are expressed as adjusted Odds Ratios (aORs). aORs
greater than 1.00, with a 95% Confidence Interval (Cl) that does not
include 1.00, indicate that ACE scores have statistically significant
independent associations with risky behaviors or poor health out-
comes, after taking into account the effects of other factors know to
be related to both ACE scores and outcomes.

For example, in Table 3, 3.19 times more adults who reported 4 or
more ACEs classified their general health as only Fair or Poor, com-
pared to those who reported no ACEs (the reference category). The
associations between ACE scores and poor mental health were espe-
cially strong. More than six times as many adults with ACE scores of
4 or more reported experiencing poor mental health on 14 or more
days in the month before the interview as those with no ACES, and
they reported having a doctor-diagnosed depressive disorder more
than six times more frequently.

Table 3. Prevalence of Selected Health Status Indicators by
ACE Score, Montana Adults, 2011

Adj.
| Odds
. Ratio’
Fair or Poor General Health
O ACEs 3,820 129 11.3 146 100  Referent
1 to3ACEs 3684 158 141 17.6 1.48 119 1.84
4ormore ACES 1234 275 237 316 3.19 242 422
14+ Days of Poor Physical Health
0 ACEs 3,750 9.0 7.8 104 1.00 Referent
1to3 ACEs 3640 119 104 136 155 124 1.92
4or more ACES 1221 213 180 25.0 3.19 243 420
14+ Days of Poor Mental Health
0 ACEs 3773 44 36 53 1.00 Referent
1to 3ACEs 3639 115 10.0 131 285 222 367
4or more ACES 1218 232 198 271 6.21 464 830
14+ Days of Activity Limitation
0ACEs 1,585 11.8 9.6 145 1.00 Referent
1 to 3ACEs 2,040 125 106 146 126 092 1.74
4or more ACES 892 241 199 289 3.32 227 485
Doctor Diag. Depressive Disorder
0 ACEs 3,824 103 89 119 1.00 Referent
1 to 3ACEs 3679 222 202 243 250 201 3.03
4 or more ACES 1233 422 379 465 6.13 478 7.85
* Number of respondents varies slightly due to occasional “DK/NS” and missing responses.
t Odds Ratios adjusted for the effects of age, sex, race, and educational levels.
Bolded Odds Ratio indicate adults with this ACE score are significantly related with the
health status even after controlling for age, sex, race, and educational levels.

Table 4. Prevalence of Health Risk Behaviors and Physical Health
Risks by ACE Score, Montana Adults, BRFSS 2011§

(L ut
Current Cigarette Smoker
0 ACEs 3,821 117 102 134 100  Referent
1 to 3 ACEs 3,679 1 220 199 241 192 1.56 2:35
4 or more ACES 1,235 41.6 37.3 46.0 4.17 3.23 5.38
Heavy Alcohol Use'
0 ACEs 3,798 55 45 67 100 Referent
1 to 3 ACEs 3,655 80 68 93 1.42 1.08 1.86
4 or more ACEs 1,223 96 7.2 126 211 147 3.01
Misuse of Prescription
Pain Medications
0 ACEs 3,815 14 09 21 1.00 Referent
1 to 3 ACEs 3,679 41 32 51 2.76 1.62 4.70
4 or more ACEs 1,232 96 7.2 126 6.25 3.49 11.20
Obesity
0 ACEs 3,698  22.8 20.7 25.0 1.00 Referent
1 to 3 ACEs 3,582 25.1 23.0 26.4 1.16 '0.97 1.37
4 or more ACEs 1,202 § 30.2 26.4 343 150 1417 1.86
High Cholesterol
0 ACEs 3,269 | 333 310 356 1.00 Referent
1 to 3 ACEs 3,029 | 34.1 31.7 365 131 1.12 1.54
4 or more ACEs 969 37.6 33.0 425 1.84 1.45 2.33
High Blood Pressure
0 ACEs 3,824 31.8 29.7 34.0 1.00 Referent
1 to 3ACEs 3,685 27.0 25.0 29.0 0.97 0.83 1.43
4 or more ACEs 1,233 | 34.2 30.2 385 1.75 1.38 2.22
* Number of respondents varies slightly due to occasional “DK/NS” and missing
responses.
t Odds Ratios adjusted for the effects of age, sex, race, and educational levels.
Bolded Odds Ratio indicate adults with this ACE score have a statistically significantly
elevated estimated prevalence of risk the risk factor or behavior, controlling for age,
* Heavy Alcohol Use is defined as consumption of more than two alcoholic drinks per
day for men and more than one alcoholic drink per day for women.

The aORs for smoking, heavy alcohol use, and misuse of pre-
scription pain medications were significantly greater than 1.00
among adults with ACE scores of 1 to 3 and 4 or more.

Because smoking, heavy alcohol consumption, obesity, high cho-
lesterol, and high blood pressure varied by ACE score categories,
and because these factors are themselves risks for chronic dis-
eases, we constructed a second multiple logistic regression
model controlling for demographic factors plus these risk factors
(Model 2, Table 5). The aORs in Model 2 were generally similar
to the aORs for Model 1, although the aORs in Model 2 were
lower for most chronic diseases. This suggests that ACE scores
may measure something that acts as an additional risk factor for
chronic disease prevalence, even after taking into account the
intervening effects of demographic characteristics and behavior-
al and physiologic risk factors.

As the number of adverse childhood experiences
(ACEs) increased, reported overall health and
mental health declined.




Table 5. Prevalence of Selected Chronic Health Conditions by ACE Score, CONCLUSION

INaen B2, PUAL Approximately 60% of Montana adults

reported experiencing at least one
'Numbér P Sy "l S s ACE, and nearly a third reported expe-
, , , riencing more than one. ACE scores
v::‘ R(::iii i o o;f’ LL UL fwere higher among American Indian
than White adults and higher among

Prevalence | Adjusted Model 1t | Adjusted Model 2t

Resp.* L ou

Arthritls adults with less education, lower in-
0 ACEs 3,806 239 221 258 1.00 Referent 1.00  Referent f§comes, and among those with self-
1to3 ACEs 3671 251 231 271 144 123 171 131 110 156 freported disabilities. High ACE scores
4 or more ACES 1,229 353 31.4 394 3.18 252 402 257 198 3.4 fwere associated with increased preva-

Cutrert Asthina lence of poor self-reported physical

and mental health, health risk behav-
0 ACEs 3,813 63 53 76 1.00 Referent  1.00 Referent iors, and diagnosed chronic disease.
1t03 ACEs 3,667 89 7.6 104 142 116 173 142 108 1.88

Montana’s results were similar to
thollhdanid 1227] 155 124 189) 231 166 322 | 198 138 285 f .. reported by several other states

Any Cardiovascular Disease§ that included the ACE module in their
0 ACEs 3,790 87 75 100 100 Referent 1.00  Referent JBRFSS surveys in many respects.
103 ACES 3668 69 59 80 104 082 132 089 069 116 |ACross the studies, 55% to 65% of

adults reported at least one ACE, and
4 or more ACES 1,222 111 86 143 242 174 338 174 118 2.58 more than a third reported two or

Chronic Obstructive Pulmonary more. The surveys are consistent in

aesindioi finding associations between high ACE
0 ACEs 3815 42 34 52 100 Referent 1.00  Referent f§scores and negative behavioral and
1to3ACEs 3670 54 45 65 156 116 209 133 097 183 f health outcomes, in spite of disparate
4 ormore ACES 1229 124 97 156 410 290 580 229 151 3.6 fSamples and different analytic ap-

e~ proaches.
0 ACEs 381 76 66 88 1.00 Referent 1.00  Referent f§ The consistency of the associations
o3 ACEs 3685 77 66 90 135 107 170 131 101 170 repf)rted between high ACEs.corecate-
4 or more ACES 1,238 97 74 1271 2317 156 3.02 | 1.59 143 225 garies and parer bshavigral snd

health outcomes suggests that child-
hood maltreatment has lifelong ill-

effects for a substantial proportion of
¥ Odds Ratio adjusted for the effects of age, sex, race, education, smoking, heavy alcohol consumption, obesity, high choles- g :
terol, and high blood pressure. the general population. Strategies to

_ o prevent adverse childhood experienc-
Bolded Odds Ratio indicate adults with this ACE score are significantly related with the chronic health condition even after Z
controls instituted. es and provide resources for adults

§ Respondent reported being diagnosed with at least one of the following conditions: heart attack/ who e)(perlenced them may help =
myocardial infarction, angina/coronary heart disease, or stroke. prove the public’s health.

* Number of respondents varies slightly due to occasional missing responses.

t Odds Ratios adjusted for the effects of age, sex, race, and educational levels.

Background: The Montana Behavioral Risk Factor Surveillance System (BRFSS) has been collecting and reporting state-specific, population-based
estimates of health-related data since 1984. The purpose of this statewide telephone survey of Montana residents aged 18 and older is to gather
information regarding personal health risk behaviors, selected medical conditions, and the prevalence of preventive health care practices among
Montana adults. A full set of Montana yearly questionnaires and health indicators can be found on the Department of Public Health and Human
Services (DPHHS) BRFSS database query system website at www.brfss.mt.qov. The CDC website also provides national, state, and some local
area prevalence estimates of health indicators, as well as access to downloadable datasets for further analyses at: www.cdc.qov/brfss.

Survey Limitations: The BRFSS relies on self-reported data. This type of survey has certain limitations: many times, respondents have the ten-
dency to underreport some behaviors that may be considered socially unacceptable (e.g., smoking, heavy alcohol use); conversely, respondents
may over report behaviors that are desirable (e.g., physical activity, nutrition). Cross-sectional design makes causal conclusions impossible. In
addition, the sample sizes used to calculate the estimates in this report vary as respondents who indicated, “don’t know,” “not sure,” or “refused”
were excluded from most of the calculation of prevalence estimates. BRFSS data collected through 2008 excludes households without landline

telephones.
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