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Abstract
Background  There is increasing interest in screening for adverse childhood experiences in pediatric primary care, 
but no evidence of the actual consequences on behavioral/mental health services. This study tested the association 
between initiation of ACEs screening in pediatric primary care and changes in the rate of referrals to social work and 
visits to social work and behavioral health.

Methods  Data came from the electronic health records of children and adolescents between 2 and 18 years old who 
were members of a large integrated healthcare system serving Southern California (N = 513,812). Poisson regression 
was used to compare the rate of referrals and visits to social work and behavioral health visits for clinics doing 
standardized ACEs screening (i.e., intervention clinics; n = 28) versus clinics not screening (i.e., control clinics; n = 64) 
during June 1-December 31 2022 as well as for these same months in 2020 and 2021.

Results  Intervention clinics had an average screening rate of 57% (range 26.8 to 91.9%) and an average positive 
screen rate of 11% (range 1.6–25.1%). The difference in the adjusted rate from 2021 to 2022 was significantly different 
between intervention and control clinics for referrals to social work (RR 1.48, 95% CI 1.25, 1.74), but was not statistically 
different for visits to social work or behavioral health.

Conclusions  The findings suggest that ACEs screening does not significantly increase the rates of social work and 
behavioral health visits, although it did increase referrals to social work. We acknowledge that this may vary based on 
geographic areas and populations served by different healthcare systems.
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Introduction
Adverse childhood experiences (ACEs) include child 
abuse, neglect, and household dysfunction (i.e., paren-
tal mental illness, incarceration, substance use, intimate 
partner violence, divorce) that occurred before the age of 
18 [1]. Surveillance data show that experiencing ACEs is 
highly prevalent in the U.S., with 44.3% of children expe-
riencing one or more ACE [2]. In turn, there is consistent 
evidence that ACEs increase the risk for a variety of phys-
ical and mental health problems at the population level 
[3, 4]. In order to combat the negative sequalae of ACEs, 
the American Academy of Pediatrics recommended 
over a decade ago to incorporate discussions regarding 
ACEs in pediatric primary care visits, although not ACEs 
screening specifically, and emphasized the importance 
of trauma-informed care [5]. In 2020, California was the 
first state in the US to reimburse for standardized ACEs 
screening once a year for all children with Medicaid/
MediCal coverage [6]. In addition, recommendations 
for clinical cut offs and referrals for positive screening 
were published, with a referral to a mental health pro-
vider as the primary action for a positive ACEs screen-
ing [6]. However, this approach raises several concerns. 
First is the issue of whether the suggested cut-offs are suf-
ficient for adequately individualizing referrals to mental 
health. As the impact of the types of ACEs varies widely 
and other protective factors may mitigate ACEs and pre-
vent symptoms, a cut-off may not appropriately identify 
those in need of treatment. Second, because the pri-
mary treatment for ACEs is a referral to mental health, 
it is possible that initiation of ACEs screening could 
overwhelm already overburdened mental health pro-
viders. While simulations have indicated the possibility 
that the demand for services may far outweigh the avail-
ability, this depends on a number of parameters that are 
unknown, including the number of patients who com-
plete screenings, the rate of positive ACEs screenings in 
the population, the number of mental health providers, 
and the uptake of services [7]. As of yet, there has been 
no real-world data to indicate whether ACEs screening 
may increase the need for services from mental health 
providers and if children are receiving the services they 
need.

A previous study within Kaiser Permanente Southern 
California tested the change from a pilot ACEs screen-
ing and referral process in which pediatricians directly 
referred positive screens to behavioral health (i.e., men-
tal health), to an updated process that included using a 
social worker for triage and referral to behavioral health 
[8]. That study found that the change in the ACEs screen-
ing and referral process, likely tied to the inclusion of the 
social worker, significantly increased the rate of com-
pleted visits to behavioral health (receipt of services) and 
therefore this process became the standard for all clinics. 

However, the study was not able to address whether the 
initiation of standardized ACEs screening and referral is 
associated with increased demand for either social work 
or behavioral health services. With the impetus for rou-
tine ACEs screening growing, it is necessary to provide 
evidence demonstrating the impact on social worker and 
behavioral health providers in order to strengthen the 
knowledge base for ACEs screening initiatives.

The current study
To fill this need for evidence of the consequences of 
ACEs screening on social work and behavioral health 
services, the present study examined the rate of referrals 
to social work, visits to social work, and visits to behav-
ioral health after initiation of ACE screening within a 
large integrated healthcare delivery system. We first 
compared rates of referral and visits to social work and 
visits to behavioral health from June through December 
2022 after ACEs screening was implemented at 28 clinics 
(i.e., intervention clinics) to the same period one and two 
years prior to determine if there was an increase in refer-
rals and visits within these same clinics. However, we 
were concerned that increases in 2022 within the inter-
vention clinics may reflect COVID-19 pandemic-related 
increases in mental health service needs rather than only 
the effects of ACEs screening. To address this, we also 
compared the rates of referrals and visits at the inter-
vention clinics to the remaining 64 clinics that did not 
initiate standardized ACEs screening (i.e., control clin-
ics). These comparisons for intervention versus control 
clinics were tested for 2022, as well as for the two years 
prior. In doing so we were able to determine whether the 
rates were significantly different for intervention versus 
control clinics within each year—differences in 2022 but 
not in 2021 and 2020 would indicate an effect of ACEs 
screening. Additionally, we were able to test whether the 
time trends were changing similarly from 2020 to 2022 
for both intervention and control clinics— differences 
in the rates from 2020/2021 to 2022 only for the inter-
vention clinics would indicate an effect of ACEs screen-
ing. This approach allowed for the most rigorous test by 
employing both a within-clinic repeated measures, as 
well as intervention versus control repeated measures 
design.

Methods
Setting and study population
The study was conducted at Kaiser Permanente South-
ern California (KPSC), an integrated healthcare delivery 
system serving more than 4.6  million members, includ-
ing approximately 1  million children. The study was 
reported in accordance with the Strengthening Report-
ing of Observational Studies in Epidemiology (STROBE) 
reporting guidelines [9].
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The data for the current study were obtained from the 
electronic health record (EHR) of children and adoles-
cents between ages 2 and 18 years old who were members 
of the healthcare system and had an eligible healthcare 
visit between June 1 and December 31, 2020, 2021 or 
2022. An eligible visit was determined as a pediatric pri-
mary care visit that would be flagged for ACEs screening 
(i.e., any non-urgent pediatric office visit).

Design
To assess whether the initiation of ACEs screening was 
associated with an increase in the rate of referrals to 
social work, visits to social work, and visits to behavioral 
health we compared the same seven-month time period 
(June 1-December 31) in 2020, 2021 and 2022 for the 
intervention and control clinics as a repeated measures 
design.

Intervention
ACEs screening was implemented June 1st 2022 at 28 
pediatric clinics across the KPSC service area. At least 
one clinic within each Medical Center Area was chosen to 
participate. The Child Abuse Champion from each Medi-
cal Center Area selected at least one clinic that was ready 
to implement the ACEs screening. The ACEs screener, 
Pediatric ACEs and Related Life-events Screener 
(PEARLS) [10] included the 10 ACEs questions from the 
original KP-Centers for Disease Control and Prevention 
ACEs questionnaire [1] plus seven additional questions 
assessing neighborhood/community violence exposure, 
discrimination, housing instability, food insecurity, sepa-
ration from parent due to foster care or immigration, 
parent/guardian death, and parental serious physical ill-
ness or disability. The score on part 1 was used for Medi-
Cal reimbursement but the score on both parts was used 
to determine a positive screen. The criteria for a positive 
screen were: (1) score of 1 or more ACEs AND (2) behav-
ioral and/or mental health symptoms (e.g., developmen-
tal delays, learning difficulties, falling grades, attention 
problems, anxiety, depression, parent/child relation-
ship problems, discipline problems at school or home). 
These symptoms are routinely assessed during pediatric 
visits. The pediatrician referred any positive screen) to 
a medical social worker, the social worker completed a 
psychosocial assessment to identify service needs includ-
ing behavioral health, parenting classes, food insecurity, 
and housing insecurity. If behavioral health services were 
indicated, the social worker provided a warm handoff by 
directly connecting the family to behavioral health via 
phone. This referral process has been shown to facilitate 
receipt of behavioral health services [8]. In this process 
the social worker served as a triage point rather than 
treatment provider. While referral to other services such 
as food banks and parenting classes were made, because 

these are external to our healthcare system it is very dif-
ficult to track these referrals. As such the current study 
only tested social work and behavioral health referrals 
and visits. Anticipatory counseling regarding the harms 
of ACEs was done universally to destigmatize these expe-
riences. When done in a non-judgmental and empathetic 
way, providers can destigmatize these experiences and 
educate patients on the connection to mental and physi-
cal health. For this study, pre-intervention years were 
2020 and 2021 while post-intervention was 2022.

Control
The remaining 64 clinics that did not initiate the stan-
dardized ACEs screening were used as the control group.

Outcomes
There were three outcomes (1) the rate of referrals to 
social work, (2) the rate of completed visits to social 
work, and (3) the rate of completed visits to behavioral 
health. The denominator for all rates was the eligible 
pediatric population between June 1 and December 31st 
for three time points; 2020, 2021, and 2022. All visit data 
were obtained from the EHR.

Covariates
Several covariates from the EHR were included in the 
analyses based on the literature in this area with regards 
ACEs prevalence [11, 12] and to adjust for differences 
between pragmatically-selected intervention and con-
trol clinics. These included age at screening (2–5 years, 
6–10 years, 11–18 years), sex (male, female), race/ethnic-
ity (Non-Hispanic White, Non-Hispanic Black, Hispanic, 
Asian/Pacific Islander, Other/Unknown), Medicaid/
MediCal status (yes/no), and Medical Center.

Ethics statement
The evaluation of the ACEs clinical initiative was deter-
mined as exempt by the Kaiser Permanente Southern 
California Institutional Review Board with a waiver of 
informed consent.

Statistical analyses
Differences in demographic characteristics within years 
between intervention and control clinics were calculated 
using the chi-squared test. Poisson models were calcu-
lated using generalized estimating equations to account 
for multiple records per person to estimate the associa-
tion between each of the three outcomes (i.e., referrals 
to social work, completed visits to social work and com-
pleted visits to behavioral health), intervention category 
(intervention or control) and three time points (2020, 
2021, and 2022) in this repeated measures framework. 
Poisson regression is a common model when assess-
ing rates. This was performed using SAS proc genmod. 
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The unadjusted model included a binary indicator for 
category, a time indicator for the three time points, 
and an interaction term between the two. This model 
also included individual in the repeated statement. This 
design tested whether (a) the rate of completed visits 
was different between 2020, 2021, and 2022 within each 
group, (b) there was a difference in rates of referrals or 
completed visits between intervention and control clin-
ics at each time point, and (c) the change between 2020, 
2021, and 2022 was different between intervention and 
control clinics. Models were further adjusted for age, sex, 
race/ethnicity, MediCal status, and medical center. When 
calculating the time point effect comparisons, a Bonfer-
roni correction was implemented for multiple compari-
sons and 2 sided p <.0125 was used to indicate statistical 
significance. Results are presented as relative risk and 
95% confidence intervals as well as estimated rates of 
referrals to social work and completed visits to social 
work or behavioral health calculated from the unadjusted 
and fully adjusted models using proc plm and estimate 
statements with appropriate coding for group, time, and 
the group by time interaction. All analyses were per-
formed using SAS version 9.4 [13]. We excluded 508 indi-
viduals with missing sex as we could not accurately assess 
the effect of sex when they were included in the model. 
There was no missingness on any of the other covariates.

Role of the funding source
The funding source had no involvement in the design, 
collection, analyses, interpretation of the data, writing 
the report, or decision to submit for publication.

Results
Descriptives
The analysis cohort consisted of N = 513,304 distinct par-
ticipants (excluding 508 individuals with missing sex). 
Intervention clinics had an average screening rate of 
57% (range 26.8 to 91.9%) and an average positive screen 
rate of 11% (range 1.6–25.1%). Table 1 shows the demo-
graphic composition of the cohort at each of the three 
time periods. Across years, the majority of participants 
were in the oldest age category [11–18] (41.6%, 41.2%, 
and 40% for intervention clinics in years 2020, 2021, and 
2022, respectively), followed by age 2–5 in 2020 (32.5% 
for intervention clinics), and 6–10 (25.9% in intervention 
clinics in year 2020). More children were in the 6–10 age 
group than 2–5 in years 2021 and 2022 (31.2% and 27.5% 
for intervention clinics in 2021 for age 6–10 and 2–5, 
respectively and 31.3% and 28.7% for intervention clinics 
in 2022 for age 6–10 and 2–5, respectively). The popula-
tion was similar between females and males at each time 
point (range from 48.5 to 50.2% female across years and 
group). People of Hispanic race/ethnicity made up most 
of the cohort in all three years (56.7% for intervention 
clinics in all 3 years) and this was higher in interven-
tion clinics compared to controls (56.7% for intervention 
clinics and 48.1% for control clinics in 2020) (Table  1). 
Control clinics had higher white and Asian populations 
each year, while intervention clinics had a higher num-
ber of participants identified as Black (9.3% vs. 5.4% for 
intervention and control clinics in 2020). The percent of 
each cohort with MediCal ranged from 21.8% in 2020 to 
22.9% in 2022 for the control group and 26.4% in 2020 to 
28.3% in 2022 in the intervention group. Unadjusted and 

Table 1  Cohort description at 3 time points for N = 513,304 individualsa*  
2020 2021 2022
Control Intervention p-value Control Intervention p-value Control Intervention p-value
(N = 148234) (N = 84343) (N = 168325) (N = 95313) (N = 159928) (N = 87555)

Age Category (years) < 0.0001 0.004 < 0.0001
Age 11–18 62,237 (42.0) 35,078 (41.6) 70,248 (41.7) 39,311 (41.2) 67,165 (42.0) 35,010 (40.0)
Age 2–5 46,796 (31.6) 27,433 (32.5) 45,408 (27.0) 26,253 (27.5) 44,043 (27.5) 25,169 (28.7)
Age 6–10 39,201 (26.4) 21,832 (25.9) 52,669 (31.3) 29,749 (31.2) 48,720 (30.5) 27,376 (31.3)
Sex < 0.0001 0.002 < 0.0001
Female 72,427 (48.9) 42,345 (50.2) 81,671 (48.5) 46,846 (49.1) 77,676 (48.6) 43,336 (49.5)
Male 75,807 (51.1) 41,998 (49.8) 86,654 (51.5) 48,467 (50.9) 82,252 (51.4) 44,219 (50.5)
Race/Ethnicity < 0.0001 < 0.0001 < 0.0001
Asian/Pacific Islander 19,387 (13.1) 6650 (7.9) 24,068 (14.3) 7769 (8.2) 23,148 (14.5) 7287 (8.3)
Black 7993 (5.4) 7876 (9.3) 9944 (5.9) 8826 (9.3) 9227 (5.8) 7813 (8.9)
Hispanic 71,314 (48.1) 47,817 (56.7) 79,248 (47.1) 54,046 (56.7) 74,495 (46.6) 49,666 (56.7)
Other 11,526 (7.8) 5498 (6.5) 14,264 (8.5) 6768 (7.1) 14,350 (9.0) 6800 (7.8)
White 38,014 (25.6) 16,502 (19.6) 40,801 (24.2) 17,904 (18.8) 38,708 (24.2) 15,989 (18.3)
MediCal < 0.0001 < 0.0001 < 0.0001
No 115,965 (78.2) 62,095 (73.6) 130,653 (77.6) 69,023 (72.4) 123,343 (77.1) 62,741 (71.7)
Note: aperson can be included at multiple time points and can be in intervention and control at different timepoints
*Difference assessed within years using the Chi-squared test
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adjusted estimate rates for the three outcomes for each 
year and clinic group can be found in Table 2.

Rates of referrals and completed visits over time: within 
clinic group effects
In fully adjusted models testing the effect of ACEs 
screening on referrals to social work for 2020, 2021, and 
2022, participants in both the intervention and control 
groups were more likely to have a referral to social work 
in 2022 than in 2020 (RR 1.91 95% CI 1.67, 2.20, RR 1.17 
95% CI 1.04, 1.31 respectively). Participants in the inter-
vention group were also more likely to have a referral to 
social work in 2021 compared to 2020 and in 2022 com-
pared to 2021 (RR 1.27 95% CI 1.10, 1.47, RR 1.50 95% CI 
1.33, 1.70 respectively) (Table 3).

For visits to social work, fully adjusted models indi-
cated that people in the intervention group were more 
likely to have a visit in 2022 compared to 2021 (RR 1.24 
95% CI 1.10, 1.40) and in 2022 compared to 2020 (RR 
1.45 95% CI 1.27, 1.66) (Table 3). This was not the case 
for those in the control group, who were less likely to visit 
social work in 2021 compared to 2020 (RR 0.86 95% CI 
0.78, 0.94) (Table 3).

The fully adjusted models testing the effect of ACEs 
screening on behavioral health visits across time, within 

intervention and control clinics separately, (Table  3) 
showed that participants were more likely to visit behav-
ioral health in 2022 than in 2020 and 2021 in both 
intervention and control clinics (2020 RR 1.29 95% CI 
1.25, 1.34, RR 1.29 95% CI 1.26, 1.33 respectively; 2021 
RR 1.18, 95% CI 1.15, 1.23, RR 1.22 95% CI 1.18, 1.25, 
respectively).

Rates of referrals and completed visits within each year: 
between clinic group effects
In fully adjusted models, participants in the intervention 
clinics were more likely than those in the controls clinics 
to have a referral to social work in all 3 years (2020 RR 
1.55 95% CI 1.34, 1.79, 2021 RR 1.72 95% CI 1.51, 1.95, 
2022 RR 2.54 95% CI 2.26, 2.85) (Table 4).

Participants were also more likely in intervention clin-
ics than control clinics to visit social work at all three 
time points (2020 RR 1.21 95% CI 1.07, 1.37, 2021 RR 
1.65 95% CI 1.46, 1.86, 2022 RR 1.92 95% CI 1.70, 2.16) 
(Table 4).

Models comparing the rates of behavioral health visits 
for the intervention versus control clinics within each 
year (2020, 2021, 2022) showed that the adjusted rates 
were significantly higher in the intervention clinics than 
those in the control clinics in 2020 and 2022 (RR 1.07 

Table 2  Unadjusted and adjusted estimated rates in percent (95% confidence interval) of three outcomes by year and clinic group
Unadjusteda Adjusted

Outcome Year Intervention Control Intervention Control
Referral to Social Work 2020 0.36 (0.32,0.41) 0.34 (0.31,0.37) 0.31 (0.27,0.35) 0.20 (0.18,0.22)

2021 0.44 (0.40,0.48) 0.39 (0.37,0.43) 0.40 (0.36,0.44) 0.23 (0.21,0.25)
2022 0.66 (0.61,0.71) 0.40 (0.37,0.43) 0.60 (0.54,0.66) 0.24 (0.21,0.26)

Visit to Social Work 2020 0.43 (0.39,0.48) 0.55 (0.52,0.59) 0.41 (0.37,0.47) 0.34 (0.31,0.37)
2021 0.48 (0.44,0.53) 0.48 (0.44,0.51) 0.49 (0.44,0.54) 0.29 (0.27,0.32)
2022 0.60 (0.55,0.65) 0.50 (0.47,0.54) 0.60 (0.55,0.66) 0.31 (0.29,0.34)

Visit to Behavioral Health 2020 5.70 (5.54,5.86) 5.23 (5.11,5.34) 4.58 (4.44,4.73) 4.28 (4.17,4.40)
2021 6.76 (6.60,6.92) 6.42 (6.30,6.53) 5.43 (5.27,5.59) 5.21 (5.08,5.33)
2022 7.31 (7.14,7.49) 6.80 (6.68,6.92) 5.92 (5.75,6.09) 5.53 (5.39,5.66)

Note: aModels adjusted for age, sex, race/ethnicity, MediCal status, and medical center

Table 3  Unadjusted and adjusted relative risk (RR) and 95% confidence interval for the association of time and three outcomes within 
clinic group

Unadjusted Adjusteda

Outcome Year Intervention Control Intervention Control
Referral to Social Work 2022 vs. 2021 1.49 (1.32,1.69) * 1.02 (0.91,1.13) 1.50 (1.33,1.70) * 1.02 (0.92,1.13)

2021 vs. 2020 1.21 (1.05,1.40) * 1.16 (1.03,1.30) 1.27 (1.10,1.47) * 1.15 (1.02,1.28)
2022 vs. 2020 1.81 (1.58,2.08) * 1.18 (1.05,1.32) * 1.91 (1.67,2.20) * 1.17 (1.04,1.31) *

Visit to Social Work 2022 vs. 2021 1.24 (1.09,1.40) * 1.06 (0.96,1.16) 1.24 (1.10,1.40) * 1.07 (0.97,1.17)
2021 vs. 2020 1.11 (0.97,1.27) 0.86 (0.78,0.95) * 1.17 (1.02,1.34) 0.86 (0.78,0.94) *

2022 vs. 2020 1.38 (1.20,1.57) * 0.91 (0.83,1.00) 1.45 (1.27,1.66) * 0.92 (0.83,1.01)
Visit to Behavioral Health 2022 vs. 2021 1.08 (1.05,1.12) * 1.06 (1.03,1.09) * 1.09 (1.06,1.12) * 1.06 (1.04,1.09) *

2021 vs. 2020 1.19 (1.15,1.23) * 1.23 (1.20,1.26) * 1.18 (1.15,1.23) * 1.22 (1.18,1.25) *

2022 vs. 2020 1.28 (1.24,1.33) * 1.30 (1.27,1.34) * 1.29 (1.25,1.34) * 1.29 (1.26,1.33) *

Note: aModels adjusted for age, sex, race/ethnicity, MediCal status, and medical center; *p <.0125 refers to significance between time contrast (e.g., 2021 vs. 2020) 
within clinic group
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95% CI 1.03, 1.11, RR 1.07, 95% CI 1.03, 1.11 respectively; 
Table 4).

Rate of referrals and completed visits over time: between 
clinic group effects
Fully adjusted models to determine whether the increase 
over time in social work referrals was different for the 
intervention clinics and the control clinics showed that 
the increase from 2021 to 2022 was higher for the inter-
vention clinics compared to control (RR 1.48, 95% CI 
1.25, 1.74) (Table 5). The increase from 2020 to 2021 was 
not statistically different between groups.

For visits to social work, the difference was significantly 
different from 2020 to 2021, with intervention clinics 
having a higher increase (RR 1.36, 95% CI 1.15, 1.61) 
(Table 5). The increase from 2021 to 2022 was not signifi-
cantly different between groups.

Models testing the rate of change over time from 2020 
to 2021 and 2021 to 2022 found no significant difference 
between groups for behavioral health visits, (RR 1.03, 
95% CI 0.99, 1.07, RR 0.98, 95% CI 0.93, 1.02 respectively; 
Table  5), indicating that behavioral health visits were 
increasing at similar rates for both the intervention and 
control clinics and not likely due to initiation of ACEs 
screening.

Discussion
This study provides the first evidence linking the ini-
tiation of ACEs screening in pediatric primary care with 
changes in service volumes for behavioral health provid-
ers. Our findings show that after ACEs screening was 
implemented there was a significant difference between 
intervention and control clinics in the rate of referrals to 
social work from 2021 to 2022. However, there were no 
significant differences between the intervention and con-
trol clinics in the rate of completed visits to social work 
or behavioral health. Although there were higher rates 
of behavioral health visits in intervention clinics in both 
2021 and 2022 after covariate adjustment, and significant 
increases in rates from 2020 to 2022 for both groups, the 
results did not indicate that this was due to the initiation 
of ACEs screening. Importantly, although a significant 
effect, it should be noted that the increase over time was 
very small, a 1.34% increase from 2020 to 2022 for the 
intervention clinics and a 1.25% increase from 2020 to 
2022 for the control clinics (difference in rates shown in 
Table 2). Overall, these results indicate that mental health 
providers may expect a small increase in the rate of visits 
following the initiation of ACEs screening in an affiliated 
pediatric primary care, but this increase is not statisti-
cally significant.

The application of ACEs scores to healthcare has 
spurred substantial debate. While some argue that there 
is little evidence of the clinical utility of particular ACE 

Table 4  Unadjusted and adjusted* relative risk (RR) and 95% confidence interval for the association of three outcomes at three time 
points for intervention vs. control clinics

Unadjusted Adjusteda

Outcome Year Intervention vs. Control Intervention vs. Control
Referral to Social Work 2020 1.06 (0.92,1.23) 1.55 (1.34,1.79)*

2021 1.11 (0.99,1.26) 1.72 (1.51,1.95)*
2022 1.64 (1.46,1.83)* 2.54 (2.26,2.85)*

Visit to Social Work 2020 0.78 (0.69,0.89)* 1.21 (1.07,1.37)*
2021 1.01 (0.90,1.13) 1.65 (1.46,1.86)*
2022 1.18 (1.06,1.32)* 1.92 (1.70,2.16)*

Visit to Behavioral Health 2020 1.09 (1.05,1.13)* 1.07 (1.03,1.11)*
2021 1.05 (1.02,1.09)* 1.04 (1.01,1.08)
2022 1.08 (1.04,1.11)* 1.07 (1.03,1.11)*

Note: aModels adjusted for age, sex, race/ethnicity, MediCal status, and medical center; *p <.0125 (Bonferroni correction)

Table 5  Unadjusted and adjusted* relative risk (RR) and 95% confidence interval for the association of intervention vs. control and 
three outcomes over time

Unadjusted Adjusteda

Outcome Contrast Intervention VS Control p Intervention VS Control p
Referral to Social Work 2022 vs. 2021 Intervention VS 2022 vs. 2021 Control 1.47 (1.25,1.73) < 0.0001 1.48 (1.25,1.74) < 0.0001

2021 vs. 2020 Intervention VS 2021 vs. 2020 Control 1.05 (0.87,1.26) 0.6166 1.11 (0.92,1.34) 0.266
Visit to Social Work 2022 vs. 2021 Intervention VS 2022 vs. 2021 Control 1.17 (1.00,1.37) 0.0482 1.16 (0.99,1.36) 0.0598

2021 vs. 2020 Intervention VS 2021 vs. 2020 Control 1.29 (1.09,1.52) 0.003 1.36 (1.15,1.61) 0.0003
Visit to Behavioral Health 2022 vs. 2021 Intervention VS 2022 vs. 2021 Control 1.02 (0.98,1.06) 0.3116 1.03 (0.99,1.07) 0.1803

2021 vs. 2020 Intervention VS 2021 vs. 2020 Control 0.97 (0.93,1.01) 0.1226 0.98 (0.93,1.02) 0.25
Note: aModels adjusted for age, sex, race/ethnicity, MediCal status, and medical center
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scores and without evidence-based interventions that 
link directly to specific ACE scores there will be mini-
mal benefit of screening [14, 15]. Advocates for ACEs 
screening point to the importance of the screening for 
prompting conversations with parents about how early 
experiences can affect the health of their child and an 
avenue for gaining better information about their needs 
[16, 17]. Although the current study does not address 
these issues, it does provide critical data regarding other 
concerns related to the capacity of behavioral health ser-
vices after ACEs screening. Importantly, the findings 
show that initiation of ACEs screening was not associ-
ated with a statistically significant increase in rate of visits 
to social work or behavioral health compared to non-
screening clinics. Without such data, perceived increases 
in service needs may deter healthcare providers from ini-
tiating ACEs screening. However, we did find that refer-
rals to social work were higher in 2022 than 2021 for the 
intervention than control clinics. Coupled with our trend 
level results regarding visits to social work, this implies 
that ACEs screening may have increased initial refer-
ral to social work, but that due to uncompleted referrals 
the rate of visits was not statistically higher. The expecta-
tion was that visits to behavioral health would increase 
with the initiation of ACEs screening. This may indicate 
children with possible behavioral health services needs 
are not getting treatment. However, it may also indicate 
the social work triage is working to individualize care, as 
not all children with a positive screen will need therapy. 
Some may have housing or food insecurity and those are 
resources that can be given by a social worker. A critical 
next step will be to understand if there are family or sys-
tem level barriers to completing visits with social work or 
behavioral health. Screening initiatives may need to pay 
particular attention to this in order to ensure referrals 
result in completed visits.

A critical component of the referral process in our 
system was the social worker. In a previous study we 
tested change from a pilot ACEs screening process to an 
updated process including the social worker and found 
that without this additional assessment and referral path-
way significantly fewer children who screened positive 
received behavioral health services [8]. However, in that 
prior study we did not test going from no screening to a 
standardized ACEs screening, which is the contribution 
of the current study. While we recognize that inclusion of 
a social worker in the screening and referral process may 
not be feasible for every healthcare provider, without this 
triage point there may be higher referral rates to behav-
ioral health providers but fewer completed visits.

The results also indicated that there was a similar 
increase in rates of behavioral health services for both 
intervention and control clinics from 2020 to 2022. Given 
the increases in mental health symptoms reported by 

adolescents as a likely result of the pandemic [18–21], the 
subsequent increase in utilization of behavioral health 
services is not surprising. Different conclusions may have 
been drawn if we had only included the intervention clin-
ics, as we might have assumed there was an increase in 
2022 due to the ACEs screening. However, because we 
included control clinics, we can show that the increase 
is similar across all our clinics and not due to ACEs 
screening.

There are several limitations that should be noted. First, 
our healthcare system is very large and may not be com-
parable to smaller system or individual providers. In addi-
tion, the demographics of our membership population 
may not reflect the patients serviced in other geographic 
areas. In terms of demographic differences between the 
intervention versus control clinics, there were higher per-
centages of Black and Hispanic children in the interven-
tion clinics. While the adjusted models control for these 
differences, we understand that there may be inequities 
in the rates of ACEs as well as engagement with the men-
tal health system that differ by race/ethnicity. Other dif-
ferences between intervention and control clinics may 
have been present due to our pragmatic selection of 
intervention clinics. It is possible these initial clinics (i.e., 
intervention) had better provider buy-in and resources 
for supporting screening and referral protocols than non-
selected clinics, but we are not able to determine these 
possible differences as this information is not available 
in the EHR. As always, more data are needed to comple-
ment this study and obtain a more complete understand-
ing of the consequences of ACEs screening. Another 
consideration of these data is that we did not restrict our 
sample to those with positive ACEs screening, so the 
social work and behavioral health visits we captured may 
have been a combination of children referred for ACEs 
screening as well as for other reasons. However, because 
we wanted to provide evidence of changes related to the 
initiation of ACEs screening, it was necessary to use the 
entire population in order to compare with the prior 
years when ACEs screening was not yet implemented. In 
addition, because screening rates were not 100% at any 
clinic in the intervention group these data include a small 
portion of children who were not screened. This is a real-
istic reflection of actual screening programs as no clinic 
is expected to have perfect screening rates. As such these 
data represent likely changes in the behavior health needs 
of the overall pediatric population when ACEs screening 
is implemented in a clinic or healthcare system. However, 
should screening rates be higher within other healthcare 
systems it is possible that behavioral health need may be 
higher, highlighting the need to augment these data with 
those from other clinics or healthcare systems.
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Conclusion
As ACEs screening continues to gain momentum evi-
dence is needed to guide implementation and inform 
clinical stakeholders that may have concerns with the 
impact on their services. The findings show no statisti-
cally significant increase in service receipt after initiation 
of ACEs screening, although still a small raw increase, 
which is aligned with the United States Preventive Ser-
vices Task Force recommendations that screening should 
result an increase in need for treatment. We have also 
shown in previous publications that all children with 
a social work visit receive a behavioral health or social 
service referral, indicating ACEs screening is increasing 
service needs. We acknowledge that the actual rates may 
differ based on the underlying population being served 
and further work is needed to round out our understand-
ing of the full consequences of ACEs screening. Impor-
tantly, future research including longitudinal follow-up 
is needed to determine if ACEs screening and associ-
ated mental health treatments are effective and lead to 
population level improvements in ACEs-related health 
problems.
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