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Abstract

Objectives: Prior studies have found that adverse childhood experiences (ACEs) are associated 

with asthma prevalence and onset, presumably related to stress and increased inflammation. We 

hypothesized that ACEs may be associated with asthma severity as well. We studied the 2016–

2017 US National Survey of Children’s Health dataset to explore the relationship between ACEs 

and pediatric asthma severity.

Methods: We analyzed children ages 0 to 17 years old who had current caregiver-reported 

asthma diagnosed by a healthcare provider. We reported descriptive characteristics using chi-

square analysis of variance (ANOVA) and used multivariable regression analysis to assess the 

relationship of cumulative and individual ACEs with asthma severity. Survey sampling weights 

and SAS survey procedures were implemented to produce nationally representative results.

Results: Our analysis included 3691 children, representing a population of 5,465,926. 

Unadjusted analysis demonstrated that ACEs – particularly household economic hardship, parent/

guardian served time in jail, witnessed household violence, or victim/witness of neighborhood 

violence – were each associated with higher odds of moderate/severe caregiver-reported asthma. 

After controlling for confounders possibly associated with both exposure (ACEs) and outcome 

(asthma severity), children who witnessed parent/adult violence had higher adjusted odds of 

caregiver-reported moderate/severe asthma. (1.67, confidence interval 1.05–2.64, P = .03)

Conclusions: Intrafamilial witnessed household violence is significantly associated with 

caregiver-reported moderate/severe asthma.
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ASTHMA IS ONE of the most common chronic conditions of childhood1 but is not a 

homogeneous condition; rather, it is one with a variety of underlying inflammatory and 

sociodemographic risk factors.2 Thus, there is not a single, one-size-fits-all treatment 

approach. Current efforts have examined biopsychosocial models of contributing factors;3,4 

and identifying these biopsychosocial factors, such as adverse childhood experiences 

(ACEs) and systemic inequities, is an important step toward preventing asthma and perhaps 

personalizing the asthma management approach.5

ACEs, particularly those affecting intrafamilial dynamics, are now recognized worldwide 

across many socioeconomic and cultural domains as stressors associated with adverse health 

outcomes.6-9 Stress is postulated as a key factor underlying detrimental health effects10-12 

potentially due to maternal stress affecting perinatal lung development,13 genetic factors,14 

environmental factors,15 and physiologic stress responses affecting the adrenocorticotropic 

hormone pathway response.16 Adverse childhood events might affect both the prevalence of 

asthma and the severity of asthma due to a stress response that can impact lung development, 

inflammation, and the immune system.10 These ACEs are important when considering 

asthma because they have now been associated with asthma prevalence and onset, although 

studies have not found an association between ACEs and the severity of asthma.7,17,18

We analyzed the 2016–2017 NSCH dataset with the goal to explore the relationship of ACEs 

to asthma severity. We hypothesized that ACEs, particularly intrafamilial factors, would be 

associated with more severe asthma.

Methods

The NSCH is a national, now yearly, survey to obtain national and state-level data on the 

emotional and physical health of children in the United States.18-20 Caregivers of children 

ages 0 to 17 complete an online or paper survey available in Spanish and English. The 

University of California Los Angeles (UCLA) institutional review board approved a waiver 

of consent for this secondary analysis of deidentified data.

Asthma Diagnosis and Severity

A child was considered to have asthma if the caregiver reported a health care provider ever 

told them the child had asthma. If they reported “yes,” to current asthma, they then reported 

if it was mild, moderate, or severe asthma. Because only 96 (4.8%) of the sample reported 

severe asthma, we combined the moderate and severe groups for our analysis; and asthma 

severity was classified as mild versus moderate/severe as a dichotomous variable.

ACEs

In the 2016–2017 dataset, nine ACEs were included: divorced or separated caregiver, 

caregiver died, caregiver ever in jail, ever witnessed violence between caregivers, ever 
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witnessed or victim of neighborhood violence, lived with someone with mental illness, lived 

with someone with an alcohol or drug problem, difficulty living on household income, 

and treated unfairly due to race/ethnicity (Table 1). We adapted the classification method 

of Elmore and Crouch21 to categorize ACEs based on theme and relation to the home – 

seven internal (intrafamilial) stressors and two external (extrafamilial) stressors. We used a 

cut-point of 4 or more ACEs as has been used in other studies.22,23

Potential Confounders

Potential confounders that might affect both the prevalence of ACEs and asthma severity and 

that were also available in the NSCH included 1) education level (what is the highest grade 

or year of school completed?); 2) insurance (is the child currently insured and by what type 

of healthcare plan?); 3) medical diagnosis – allergies (did a healthcare provider ever tell you 

the child had allergies?) and prematurity (was the child born more than 3 weeks before their 

due date?). Percent of federal poverty level was available, but was correlated to education 

level and insurance and was related to the household economic hardship ACE itself so was 

not included in the final analysis.

Analysis

Inclusion criteria were children with asthma and documentation of asthma severity status 

and ACE. Children were excluded if they had conditions that may affect respiratory 

mechanics, that may complicate respiratory conditions, that mimic symptoms of asthma 

(cerebral palsy, cystic fibrosis, heart conditions, sickle cell, trisomy 21 syndrome), or if there 

was missing asthma severity or response to the ACE questions.

We defined a bilevel domain variable, meeting the inclusion criteria (Y/N), to account 

for the variability of the sample size which meets the inclusion criteria and might 

be unrelated to the sample design. We used the DOMAIN statement to incorporate 

this variability into the variance estimation and treated the missingness as not missing 

completely at random (NOMCAR) in computation of variance for Taylor series variance 

estimation.24,25 Accounting for survey design, chi-square test of association (categorical 

data) and association analysis of variance (ANOVA) (continuous data) was used to report 

descriptive statistics by sociodemographics, potential confounders, and ACEs in relation to 

asthma severity.

We used multivariable logistic regression to analyze the relationship between ACEs and 

caregiver-reported moderate/severe asthma, controlling for demographic variables and 

potential confounders that are associated with both the exposure (ACEs) and outcomes 

(asthma severity).2,22,26 The variables we controlled for were age as a continuous variable, 

and sex, race, ethnicity, primary caregiver education, insurance, and medical diagnoses as 

categorical variables. We chose the model with the lowest Akaike Information Criterion 

(AIC) to choose the best subset of covariates to model the association between ACE and 

asthma severity.27

We performed statistical analysis using Statistical Analysis System (SAS) 9.4; Cary, North 

Carolina. To produce nationally representative results while accounting for the complex 
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NSCH survey design (sampling weights, cluster, and stratum), SAS proc survey procedures 

were used. Sampling weights were provided by the NSCH.

Results

In total, 3691 (7.5%) children in the NSCH 2016-2017 dataset met our inclusion criteria 

for analysis out of the 50,212 children interviewed in the 2016–2017 National Survey of 

Children’s Health (Table 2, Figure).

ACEs and Asthma

Children with ACEs related to household dysfunction and economic hardship had more 

moderate/severe asthma overall (Table 3). Significant relationships between intra- and 

extrafamilial ACEs and asthma were present in the unadjusted models (Table 4). After 

removing the effect of potential confounding variables, children who witnessed or heard 

parents or adults slap, hit, kick, or punch one another in the home had higher adjusted odds 

of caregiver reported moderate/severe asthma (1.67, confidence interval 1.05–2.64, P = .03) 

at the time of this NSCH survey (Table 4).

Discussion

We found that, adjusted for confounders, witnessing household adult violence was 

associated with a significantly higher odds of caregiver-reported moderate/severe asthma. 

While prior studies have demonstrated a relationship between adverse childhood experiences 

and the prevalence and/or onset of asthma,17,23,28 our study extends this association 

by finding that one particular ACE – witnessing household violence – appears to be 

independently related to the presence of moderate/severe asthma.29,30

Previous work suggests that intrafamilial ACEs can shape a variety of health care 

outcomes.6 In our study, intrafamilial ACEs such as parental divorce/separation, mental 

health problems or substance abuse were not associated with asthma severity (ie, caregiver-

reported moderate/severe asthma), but witnessing interpartner violence was independently 

associated with asthma severity. This suggests that not all ACEs are equal in their possible 

impact on children.31 Future studies are needed to parse out the relationship between 

specific ACEs and child outcomes. For example, some have argued to remove parental 

separation or divorce as an ACE because it has become a normative phenomenon, and in 

many families, parents can buffer the negative impact of separation on children.32

Our finding supports other studies which documented increased odds of asthma diagnosis 

in children who witnessed interpartner violence. Perhaps interpersonal violence triggers a 

particularly strong, or a different type of stress response in children.33 It is also possible that 

witnessing violence between family members in the home may also be a proxy for being 

the victim of child abuse, but this ACE was not directly ascertained by the NSCH’s34 due 

presumably to issues of confidentiality.

A previous study analyzing the 2011–2012 NSCH with a similar asthma prevalence found 

that exposure to any ACE was associated with higher odds of having asthma and the 
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strength of the association increased with the number of ACEs.23 That study did not find an 

association with ACEs and asthma severity in their analysis and this may be due to various 

differences in our study analysis as well as the 2016 survey redesign of ACE question 

administration.

Strength of the NSCH is that it reflects the composition of the United States. Shortcomings 

of the survey include that it is a cross-sectional study and thus cannot prove causality. The 

outcome measure was also based on self-reported caregiver input potentially affected by 

recall bias, reliance on correct diagnoses by health care providers, and potential inaccurate 

estimation by caregivers of asthma severity and inaccurate ACE reporting.35,36 Asthma is a 

heterogeneous condition with many psychosocial factors affecting outcome, including stress, 

lack of adherence to medications (for various reasons), and suboptimal understanding of the 

underlying condition; not all of these factors were captured in the NSCH questions or our 

study. Asthma status was based upon current symptoms due to composition of the survey 

that inquired about asthma severity only for those who reported current asthma symptoms. 

Allergy status was only available based on lifetime diagnosis. We may have inadvertently 

missed including variables that are potential confounders for both ACEs and asthma severity 

and we were unable to accurately account for obesity because it was only available for 

children over nine years and only parent-reported. In addition, not all key ACEs were 

included in the NSCH (specifically, physical, and sexual abuse). Finally, the 2016 survey 

sampling technique and question structure was changed significantly, making it challenging 

to compare results to previous years of data collection.

Our findings have implications for both clinicians and researchers. Recognizing social 

determinants of health and identifying the social needs of individual children and families 

is one of the many approaches to work toward mitigation of stress on asthma and asthma 

severity. Asthma is a complex condition that requires a multifaceted treatment approach 

from medication to addressing psychosocial needs.37 If appropriate resources are available 

to address them, practitioners could consider identifying children with ACEs to connect 

families with specific resources that will meet their needs. Clinicians may also wish to 

monitor children who have both asthma and ACEs more closely, and measure asthma 

severity periodically. Researchers may consider further investigation of intrafamilial ACEs.

We conclude that from this nationally representative survey, one intrafamilial ACE—

witnessing violence among parents – was significantly associated with higher odds of 

caregiver-reported moderate/severe asthma in children.
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What’s New

Based on results of a national survey, an intrafamilial adverse childhood experience is 

associated with caregiver-reported moderate/severe asthma.
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Figure 1. 
Flow diagram of included children from the 2016-2017 National Survey of Children’s 

Health.
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Table 3.

Adverse Childhood Experiences (ACEs) in Relation to Asthma Severity (Mild Versus Moderate/Severe)

ACE Variable

Asthma Severity

Mildn = 2651
(68%)*

Moderate/
Severen = 1040

(32%)* P Value

At least one ACE 0.026

 No 1302 (39.7) 418 (31.6)

 Yes 1349 (60.3) 622 (68.4)

Four or more ACEs 0.039

 No 2451 (90.4) 911 (84.7)

 Yes 200 (9.6) 129 (15.3)

  Internal ACEs

Parental separation 0.16

 No 1800 (63.5) 663 (57.9)

 Yes 816 (36.5) 356 (42.1)

Household dysfunction 0.017

 No 1948 (72.2) 694 (62.4)

 Yes 628 (27.8) 313 (37.6)

Household economic hardship 0.001

 No 1985 (65.7) 643 (52.8)

 Yes 660 (34.3) 390 (47.2)

  External ACEs

Discrimination 0.69

 No 2498 (93.3) 971 (92.4)

 Yes 115 (6.7) 55 (7.6)

Exposed to violence 0.029

 No 2457 (94.3) 953 (90)

 Yes 149 (5.7) 71 (10)

Note 1: chi-square test is used to compare categorical variable.

Note 2: Sum of all categories might not add to column’s total due to item nonresponse (missing values).

Note 3: ACE Categories are as described in Table 1. Parental separation: divorced/separated or died. Household dysfunction: caregiver served time 
in jail; or saw or heard caregiver violence in the home; or lived with anyone mentally ill, suicidal or severely depressed; or lived with anyone who 
had a problem with alcohol/drugs.

*
Weighted percentages to account for survey design.

Acad Pediatr. Author manuscript; available in PMC 2022 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Ross et al. Page 14

Ta
b

le
 4

.

R
es

ul
ts

 o
f 

m
ul

tiv
ar

ia
bl

e 
lo

gi
st

ic
 r

eg
re

ss
io

n 
m

ea
su

ri
ng

 th
e 

as
so

ci
at

io
n 

be
tw

ee
n 

ad
ve

rs
e 

ch
ild

ho
od

 e
xp

er
ie

nc
es

 (
A

C
E

s)
 a

nd
 a

st
hm

a 
se

ve
ri

ty
, s

ho
w

in
g 

un
ad

ju
st

ed
 o

dd
s 

ra
tio

s 
(O

R
s)

 a
nd

 a
dj

us
te

d 
od

ds
 r

at
io

s 
(a

O
R

s)
.

V
ar

ia
bl

e

U
na

dj
us

te
d

A
dj

us
te

d

O
R

 (
95

%
 C

I)
P

 V
al

ue
aO

R
 (

95
%

 C
I)

P
 V

al
ue

Fo
ur

 o
r 

m
or

e 
A

C
E

s 
(Y

 v
s 

N
)

1.
70

 (
1.

03
-2

.8
3)

0.
03

9
1.

12
 (

0.
64

-1
.9

6)
0.

25
2

In
te

rn
al

 A
C

E
s 

(Y
 v

s 
N

)

 
• 

H
ar

d 
to

 c
ov

er
 b

as
ic

s 
on

 f
am

ily
’s

 in
co

m
e

1.
71

 (
1.

23
-2

.3
8)

0.
00

1
1.

19
 (

0.
82

-1
.7

5)
0.

36
4

 
• 

Pa
re

nt
 o

r 
gu

ar
di

an
 s

er
ve

d 
tim

e 
in

 ja
il

1.
83

 (
1.

08
-3

.1
2)

0.
02

6
1.

45
 (

0.
81

-2
.6

2)
0.

21
5

 
• 

Sa
w

 o
r 

he
ar

d 
pa

re
nt

s 
or

 a
du

lts
 s

la
p,

 h
it,

 k
ic

k 
pu

nc
h 

on
e 

an
ot

he
r 

in
 th

e 
ho

m
e

2.
25

 (
1.

46
-3

.4
9)

<0
.0

01
1.

67
 (

1.
05

-2
.6

4)
0.

03

 
• 

L
iv

ed
 w

ith
 a

ny
on

e 
w

ho
 w

as
 m

en
ta

lly
 il

l, 
su

ic
id

al
, o

r 
se

ve
re

ly
 d

ep
re

ss
ed

1.
06

 (
0.

6-
1.

85
)

0.
84

3
0.

97
 (

0.
51

-1
.8

3)
0.

92

 
• 

L
iv

ed
 w

ith
 a

ny
on

e 
w

ho
 h

ad
 a

 p
ro

bl
em

 w
ith

 a
lc

oh
ol

 o
r 

dr
ug

s
1.

14
 (

0.
73

-1
.7

9)
0.

55
9

1.
08

 (
0.

66
-1

.7
7)

0.
75

9

 
• 

Pa
re

nt
 o

r 
gu

ar
di

an
, d

iv
or

ce
d 

or
 s

ep
ar

at
ed

1.
25

 (
0.

89
-1

.7
5)

0.
20

1
0.

94
 (

0.
64

-1
.3

7)
0.

74
5

 
• 

Pa
re

nt
 o

r 
gu

ar
di

an
 d

ie
d

1.
35

 (
0.

73
-2

.5
2)

0.
33

7
1.

00
 (

0.
53

-1
.9

1)
0.

99
1

E
xt

er
na

l A
C

E
s 

(Y
 v

s 
N

)

 
• 

V
ic

tim
 o

f 
or

 w
itn

es
se

d 
ne

ig
hb

or
ho

od
 v

io
le

nc
e

1.
86

 (
1.

07
-3

.2
4)

0.
02

9
1.

44
 (

0.
82

-2
.5

5)
0.

20
7

 
• 

T
re

at
ed

 o
r 

ju
dg

ed
 u

nf
ai

rl
y 

du
e 

to
 r

ac
e/

et
hn

ic
ity

1.
13

 (
0.

61
-2

.1
1)

0.
68

9
1.

14
 (

0.
57

-2
.3

)
0.

70
4

A
dj

us
te

d 
fo

r 
se

x,
 a

ge
, r

ac
e,

 e
th

ni
ci

ty
, c

ar
eg

iv
er

 e
du

ca
tio

n,
 in

su
ra

nc
e,

 a
lle

rg
y 

an
d 

pr
em

at
ur

ity

B
ol

d 
in

di
ca

te
s 

st
at

is
tic

al
ly

 s
ig

ni
fi

ca
nt

.

Acad Pediatr. Author manuscript; available in PMC 2022 August 01.


	Abstract
	Methods
	Asthma Diagnosis and Severity
	ACEs
	Potential Confounders
	Analysis

	Results
	ACEs and Asthma

	Discussion
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.
	Table 4.



