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Abstract
INTRODUCTION: Adverse childhood experiences (ACEs) are strongly 
correlated with many of the most common causes of preventable 
illness, preventable death, and health disparities. In January 2020, 
California launched the first statewide initiative to integrate ACE 
screening throughout its Medicaid system. A key element of the 
initiative was the California ACEs Learning and Quality Improvement 
Collaborative, a 48-clinic, 16-month learning collaborative. This 
evaluation aimed to determine whether developing a trauma-informed 
environment of care was associated with uptake of ACE screening.

METHODS: Participants included 40 of 48 clinics that participated in 
the statewide learning collaborative. Clinics completed an assessment 
of progress in 5 essential components of trauma-informed health care 
at baseline and 1-year follow-up. Clinics tracked data on ACE screens 
completed on an ongoing basis and submitted data quarterly. A 
hierarchical linear model was used to examine the association between 
change in readiness for trauma-informed health care and change in 
quarterly screens.

RESULTS: Readiness for trauma-informed health care increased for all 
participating clinics over the course of the learning collaborative. The 
average number of quarterly screens also increased, with considerable 
variability among clinics. Clinics with larger increases in readiness for 
trauma-informed health care had larger increases in quarterly screens.

DISCUSSION: The findings align with long-standing recommendations 
for trauma screening to occur in the context of trauma-informed 
environments of care.

CONCLUSION: A trauma-informed clinic is the foundation for 
successful adoption of ACE screening. ACE screening initiatives should 
include education and sufficient support for clinics to embrace a 
trauma-informed systems change process.
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Introduction
Adverse childhood experiences (ACEs) refer to 10 
categories of childhood adversities clustered in 3 
domains originally identified in the seminal 1998 
study: child abuse (physical, emotional, or sexual); 
neglect (physical or emotional); and household 
challenges (growing up with household incarcera-
tion, mental illness, substance dependence, parental 
separation or divorce, or intimate partner violence).1 
ACEs are common but underrecognized: 61% of US 
adults have had at least 1 ACE and 16% have had 4 
or more.1

A large body of evidence documents a strong dose-
response correlation between ACEs and many of 
the most common causes of preventable illness, 
preventable death, and disparities in health. In addi-
tion to the immediate effects of ACEs on a child’s 
health and well-being, the magnitude of the impact 
of ACEs on later health is startling.2,3 The Centers for 
Disease Control and Prevention estimates that 44% 
of adult depression, 33% of smoking, 27% of chronic 
lung disease, 24% of heavy drinking, and 24% of 
asthma are directly attributable to ACEs.4 ACEs are 
also correlated with many adult social and economic 
challenges, including high school noncompletion, 

unemployment, poverty, and homelessness, which 
can serve as additional pathways for the intergener-
ational transmission of adversity.

In January 2020, the Office of the California 
Surgeon General and the California Department 
of Health Care Services launched the ACEs Aware 
initiative.5 ACEs Aware is the first statewide effort 
to integrate ACE screening for children and adults 
throughout its 13-million-member Medicaid system. 
The initiative includes reimbursement for each 
eligible screen and substantial investments in clini-
cian and community education, engagement, and 
practice transformation. Specific priorities include 
training primary care clinician how to screen 
for, prevent, and address ACEs and toxic stress; 
increasing awareness and utilization of evidence-
informed clinical and community interventions; and 
building clinical capacity to screen for and respond 
to ACEs and toxic stress by investing in clinical 
quality improvement and community networks of 
care.

A key element of ACEs Aware was the California 
ACEs Learning and Quality Improvement Collab-
orative (CALQIC), a 48-clinic, statewide 16-month 
learning collaborative focused on identifying the 
facilitators, barriers, and impact of integrating ACE 
screening into frontline safety-net clinics serving 
children, adults, and families. Participating CALQIC 
health care organizations received grant funding, 
individualized coaching to support clinics in inte-
grating ACE screening into their clinical workflows, 
statewide virtual learning sessions for skill building 
and information exchange, and connections to 
peers, experts, and resources.

Many experts in the care of patients who have 
experienced adversity argue that any form of 
trauma inquiry, including ACE screening, is best 
accomplished in the context of a trauma-informed 
clinical environment.6–9 The key principles of 
trauma-informed health care (TIHC) have been well 
described.10,11 Fundamentally, a trauma-informed 
clinical environment allows patients and families 
to feel safe and connected enough with their care 
team to disclose sensitive experiences of childhood 
adversity and/or the stigmatized situations and 
coping behaviors that can result from adversity. 
The safe, stable, and nurturing relationships formed 
between patients and clinician in such environ-
ments can also have positive physiologic effects 
and can help patients more fully engage in care and 
buffer the damaging impacts of ACEs and other 
traumas.5,12–14

Figure 1: Core components of trauma-informed 
health care. Source: Machtinger et al. From treat-
ment to healing: Inquiry and response to recent and 
past trauma in adult health care. Women’s Health 
Issues 2019;29(2): 97–101. IPV = intimate partner vio-
lence. Reproduced under Creative Commons CC-BY 
license.
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For this reason, CALQIC included support for clinics 
to develop trauma-informed clinical environments 
alongside support to implement ACE screening. 
This support focused on 5 core components of 
TIHC (see Figure 1)11: 1) a foundation grounded in 
trauma-informed principles, an interdisciplinary 
team-based approach, community partnerships, 
buy-in from organizational leadership, and super-
vision and support for all staff and clinician; 2) an 
environment of care that is calm, safe, and empow-
ering for patients, staff, and clinician; 3) education 
for all patients about the impacts of current and 
past trauma, the benefits of protective factors, and 
opportunities for healing; and 4) inquiry for and 
5) response to recent and past trauma, protective 
factors, and adversity-associated health condi-
tions that include on-site and/or community-based 
opportunities for safety, connection, and healing.

As clinics and health care systems consider imple-
menting ACE screening, there is limited empirical 
evidence to guide them. The current program evalu-
ation addresses this gap by using data collected as 
part of the CALQIC statewide learning collaborative 
to examine whether developing a TIHC environment 
was associated with the start and increased uptake 
of ACE screening in participating clinics.

Methods
PARTICIPATING CLINICS
The evaluation included 40 out of 48 clinics across 
15 safety-net health care organizations that partic-
ipated in the CALQIC statewide learning collabo-
rative (the 8 excluded clinics did not provide data 
at both time points). Within the 15 health care 
organizations, 1 to 5 clinics participated (mean 
= 2.7, standard deviation [SD] = 1.1). The health 
care organizations participating in CALQIC are 
located throughout California and collectively serve 
both urban and rural populations, including large 
Medi-Cal (California’s Medicaid program) popula-
tions. The individual clinic sites included pediatric, 
family medicine, and adult primary care clinics.

PROCEDURES
Clinics developed workflows for ACE screening as part 
of their participation in the statewide learning collab-
orative. Clinics implemented screening in the manner 
that made the most sense to them; the learning 
collaborative did not dictate specific screening work-
flows or patient eligibility, but coaches provided 
technical assistance as clinics made these decisions 
independently. Workflows varied across clinics, but in 

a typical workflow, a medical assistant gave patients 
or their caregivers (for patients under age 12) the ACE 
screener, and a clinician (physician, physician assistant, 
or nurse practitioner) reviewed screening results and 
discussed them with the patient. Clinics individually 
determined what populations to screen, which also 
varied. For instance, some adult primary care clinics 
focused on screening patients with certain ACE-
associated health conditions (eg, diabetes, hyperten-
sion). Pediatric clinics typically screened at well-child 
visits and identified specific ages at which to screen. 
Medi-Cal requires clinician to complete the state’s 
ACEs Aware core training in order to be reimbursed 
for screening; as such, clinics commonly limited the 
screening to patients seen by trained clinician.

As part of learning collaborative participation, clinics 
completed the Clinic Readiness for Trauma-Informed 
Health Care Assessment tool early and late in their 
participation (ie, at baseline and follow-up time points 
roughly 1 year apart) and provided data on completed 
ACE screens on a quarterly basis (described further 
under Measures). This screening data was provided as 
part of standard quarterly reporting that was required 
as part of their learning collaboration participation. 
Internal review boards (IRBs) of the State of California, 
the Kaiser Permanente Washington Health Research 
Institute, and the University of California, San Fran-
cisco all determined that the project was a program 
evaluation not subject to IRB review.

MEASURES
Adverse childhood experience screening
Clinics collected data on completed ACE screens on 
an ongoing basis. Participating clinics reported the 
total number of ACE screens they conducted on a 
quarterly basis over a 1-year period. Pediatric ACEs 
were collected via the Pediatric ACEs and Related Life 
Events Screener (PEARLS),15,16 and adult ACEs were 
collected via the ACE Questionnaire (ACE-Q).17 Both 
the ACE-Q18–20 and the PEARLS15 questionnaire have 
been found to be reliable and valid, showing internal 
consistency, test-retest reliability, face validity, and 
associations with health.15,21

Clinic readiness for trauma-informed health care 
assessment tool
An assessment tool to measure clinic readiness to 
provide TIHC was developed by the CALQIC leader-
ship team at the University of California, San Francisco 
and evaluation partners at the Center for Community 
Health and Evaluation. The content of the new Clinic 
Readiness Assessment for Trauma-Informed Health 
Care was informed by multiple existing tools, including 
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the National Council for Behavioral Health’s Organi-
zational Self-Assessment for Adoption of Trauma-
Informed Care Approaches in a Primary Care Setting,22 
the System of Care Trauma-Informed Agency Assess-
ment,23 the Pediatric Integrated Care Collaborative 
framework,24 and the American Institute for Research 
Trauma-Informed Organizational Capacity Scale.25 The 
tool consists of 16 items that examine clinics’ prog-
ress in 5 essential components of a framework for 
TIHC26: foundation, environment, patient education, 
screening and assessment, and response. The items 
were selected to measure the capacities and practices 
deemed essential to successful implementation of 
ACE screening in a trauma-informed environment. The 
authors examined the reliability of the items in the tool 
and found that they were internally consistent (Cron-
bach’s alpha = 0.96).

Table 1 shows the items associated with each of the 5 
components. Each item response is on a 5-point scale 

(1 = no, not in place/doesn’t happen; 3 = sometimes 
happens/somewhat in place;  
5 = yes, consistently in place/usually happens). Clinics 
provided responses to all 16 items at the beginning of 
the learning collaborative (third quarter of 2020) and 
at the end (third quarter of 2021). A clinic readiness for 
TIHC score is calculated for each component by aver-
aging the responses to the 16 items. An overall index of 
each clinic’s readiness for TIHC is calculated by aver-
aging the response of all items.

STATISTICAL ANALYSES
The authors used SAS Version 9.4 statistical analysis 
software (SAS Institute 9.4., Cary, NC, USA) to run hier-
archical linear models (HLMs) in which clinics (Level 
1) are nested within organizations (Level 2). HLMs are 
appropriate for data like these in which observations 
are not independent due to the clustering of data 
(ie, clinics within organizations).21,22 Within the HLM 
framework, F-tests were used to examine whether 

Item Component

Our clinic provides education or training to all staff and clinician on trauma and resilience and 
implications for care

Foundation

Data related to trauma- and resilience-informed care is tracked, analyzed, and used to address 
challenges and/or reinforce programs

Foundation

Leadership expresses commitment to implementing trauma- and resilience-informed care Foundation

Clinic champions/core team engages clinic staff in trauma-informed care activities (eg, solicits and 
incorporates feedback; communicates about progress related to education, screening, and assessment; 
and response for ACEs and other traumatic experiences)

Foundation

People at my clinic are comfortable talking to patients and caregivers about trauma Environment

Our clinic understands how working with trauma survivors can affect staff Environment

Patients and families receive information about current and past trauma (ACEs) and toxic stress and how 
they impact health and behavior

Patient education

The health care team clearly explains to patients and families why screening questions are being asked Patient education

Our organization has a consistent screening or assessment process to identify individuals who have been 
exposed to trauma (eg, using PEARLS, ACE-Q in a structured screening and referral workflow)

Screening & assessment

Our organization defines the roles, responsibilities, and workflows for all health care team members 
related to screening and assessment processes

Screening & assessment

Our organization has clearly established electronic health record documentation and reporting practices 
and processes related to ACE screening and response

Screening & assessment

Our organization systematically screens for traumatic experiences or ACEs (eg, uses a set protocol or 
tool)

Screening & assessment

Designated care team members discuss screening results with patients and/or families to foster shared 
decision making and work with the patient and/or family to develop a plan

Response

Care team members do warm handoff to internal supports or resources (eg, co-located mental health 
personnel)

Response

Our clinic provides a warm handoff for referrals to community-based specialists Response

Health care team plans post-screening follow-up visit or phone/video call with patient to assess whether 
referrals were successful and appropriately adjusts plan to ensure connection to desired resources and 
support

Response

Table 1: Clinic readiness for trauma-informed health care assessment tool

ACE = adverse childhood experience;  ACE-Q = ACE Questionnaire;  PEARLS = Pediatric ACEs and Related Life Events Screener.
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differences between means were statistically signifi-
cant. First, the authors examined whether mean clinic 
readiness for TIHC differed significantly between base-
line and follow-up, including examination of 5 compo-
nents of TIHC. Next, they compared mean quarterly 
ACE screening volume between baseline and follow-up. 
Finally, they assessed the association between changes 
in clinic readiness for TIHC and changes in quarterly 
screening volume, including examination of each of 
the 5 components of readiness for TIHC in relation to 
changes in quarterly screens completed. Specifically, 
F-tests were used to examine whether the association 
with the change in quarterly screening volume was 
statistically significant after controlling for baseline 
screening volume and readiness.

Results
CHANGES IN CLINIC READINESS FOR  
TRAUMA-INFORMED HEALTH CARE
Readiness scores for TIHC increased for all 40 
clinics over the 1-year period (Figure 2). On 
average, total readiness for TIHC scores (range: 
0–5) increased from baseline (M = 3.0, SD = 
0.8) to follow-up (M = 4.1, SD = 0.6), F1,80 = 50.6, 
p < 0.0001. There was variation across clinics, 
from no change (Clinic 2) to a large increase of 
2.9 (Clinic 39), but clinics at both low and high 
starting values experienced change. Clinic 2 had a 
high starting value (4.6) and did not experience a 
change, but other clinics with high starting values 
did experience increases (eg, Clinic 1’s score 
increased from 4.6 to 4.9 and Clinic 3’s increased 
from 4.2 to 4.8). Clinic 39 had one of the lowest 
starting values (1.5), and many clinics with low 
starting values also experienced large increases 
although some experienced more modest change 
(eg, Clinic 40).

When the indices were grouped and combined 
according to their 5 core components, each 
core component also increased from baseline to 
follow-up (Figure 3). Patient education increased 
the most (from M = 2.9, SD = 0.9 to M = 4.1, SD = 0.6 
across all clinics), F1,80 = 49.6, p < 0.0001, and foun-
dation increased the least (from M = 3.2, SD = 0.7 to 
M = 3.8, SD = 0.6), F1,80 = 16.79, p < 0.0001.

CHANGES IN ADVERSE CHILDHOOD  
EXPERIENCES SCREENING
Forty clinics provided screening data for all 5 quar-
ters. In total, they conducted 18,450 screens over 
the 1-year period from baseline to follow-up. The 
number of median quarterly screens increased 

over the course of the year, from 0 per quarter 
at baseline to 100.5 per quarter at follow-up, but 
there was wide variation in this change (Figure 4). 
Most clinics increased the number of screens they 
conducted per quarter, although 1 clinic conducted 
fewer screens at follow-up than at baseline (Clinic 
40). An F-test examining the difference in mean 
screens between baseline and follow-up confirmed a 
significant increase over time, even when removing 
one outlier clinic that conducted an unusually large 
number of screens (F1,78 = 26.02 , p < 0.0001).

ASSOCIATION BETWEEN CHANGE IN CLINIC 
READINESS FOR TRAUMA-INFORMED HEALTH 
CARE AND CHANGE IN ACE SCREENS
Clinics with larger increases in readiness for TIHC 
had larger increases in quarterly screens (Figure 5). 
To quantify the association in this sample, a 1-point 
change in the readiness for TIHC score from base-
line to follow-up was associated with 97 more 
screens per quarter on average (F1,21 = 4.67, p = 0.04, 
95% confidence interval: 4, 190). The authors also 
estimated the association between the change in 
screens and the change in each of the 5 compo-
nents of readiness for TIHC. Each component 
exhibited a positive association between increased 
readiness and ACE screen volume, though environ-
ment was the only component that had a statis-
tically significant association between increased 
readiness for TIHC and increased screens. A 1-point 
increase in the environment component was associ-
ated with 100 more screens per quarter on average 
(p = 0.06, confidence interval: −2, 202, not shown).

Discussion
This study demonstrated a positive association 
between the development of a trauma-informed 
environment of care and the start and increased 
uptake of ACE screening. To the best of the authors’ 
knowledge, this is the first published study docu-
menting this association. The results have important 
implications for how ACE screening is supported 
and disseminated.

The findings align with long-standing recommen-
dations for trauma screening of any kind to occur 
in the context of trauma-informed environments 
of care.11,27 Trauma-informed environments of care 
can help patients feel safe and connected enough 
with clinician and/or staff to disclose experiences of 
trauma as well as other important potentially stig-
matizing trauma-related conditions and behaviors. 
A trauma-informed environment of care can also 
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improve the screening experience for both patients 
and clinician, providing the opportunity to deepen 
relationships and expand possibilities for prevention 
and healing. In this study, all 40 participating clinics 
made progress on the continuum of becoming 
trauma-informed regardless of where they started. 
This suggests that implementing ACE screening, 
when accompanied by a commitment and support 

to be trauma-informed, can have the added and 
synergistic benefit of catalyzing a clinic-wide 
trauma-informed systems change.

Although there are well-developed principles for 
TIHC, guidance for implementing TIHC in primary 
care is still in an early stage of development.10 
Several recent systematic reviews identified tools for 

Figure 2: Changes in readiness for trauma-informed health care between baseline and 1-year follow-up, by 
clinic. Note: scale: 1 = no—this is not in place or doesn’t happen as part of our operations; 3 = sometimes/
somewhat—this is somewhat in place or sometimes happens but is not standard practice; 5 = yes—this is con-
sistently in place/usually happens as part of our standard practice and/or our culture.
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measuring TIHC in various types of care settings.28–31 
However, there are few that are applicable to 
medical care settings and include the multiple 
components of a systems-based measurement. 
The tool used in this study fills that gap. The Clinic 
Readiness Assessment for Trauma-Informed Health 
Care was informed by and aligns with a published 
framework of TIHC and its essential components. 
It is specific to the pediatric and adult primary 
care settings and practical for use by clinic staff. 
It provided an initial assessment of clinic readi-
ness, and the results were used to guide coaching, 
webinar content, and quality improvement for clinics 
in the learning collaborative. Although the study was 
not designed to validate this new instrument, the 
findings justify and inform efforts to do so.

The study has several limitations. It occurred in 
the context of a statewide learning collaborative 
that lacked a comparison group. As such, the data 
do not allow for the confirmation of a causal link 
between developing a trauma-informed environ-
ment of care and the start and increased uptake 
of ACE screening. The instrument used to measure 
the degree to which clinics are trauma-informed 
was developed for this initiative, had not been 
previously validated, and relied on self-report by 
the participating clinics. As such, the survey data 
is vulnerable to pressure to report better and 

improved performance and cannot be conclusively 
linked to actual changes in clinic practice. The 
ACE screening data were dependent on accurate 
reporting of completed screens, and local data 
collection practices for a new procedure may have 
varied. The design and duration of this study did 
not permit the use of Medicaid billing data for 
ACE screens because such data are not currently 
complete and available until up to a year after 
the screen occurred. Future multisite studies that 
quantify ACE screens should be designed to rely 
on state billing data because this will likely be a 
more consistent measure across different clinical 
sites. The study also lacked power to detect signif-
icant associations between each of the 5 compo-
nents of TIHC and the start and increased uptake 
of ACE screening, which may explain why the 
study only detected a statistically significant asso-
ciation for one of the components of the assess-
ment tool.

In addition, it is notable that the learning collabo-
rative and data collection occurred at the height of 
the COVID-19 pandemic. Although clinics remained 
strongly engaged in the project, they experienced 
challenges such as loss and redeployment of staff 
and transition to telehealth, in many cases reducing 
their capacity to make system changes and conduct 
ACE screens. It is possible that the authors would 

Figure 3: Changes in readiness for trauma-informed health care between baseline and 1-year follow-up, overall 
and by component. Note: scale: 1 = no—this is not in place or doesn’t happen as part of our operations; 3 = 
sometimes/somewhat—this is somewhat in place or sometimes happens but is not standard practice; 5 = 
yes—this is consistently in place/usually happens as part of our standard practice and/or our culture.
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have found a stronger association between trauma-
informed environment and ACE screens if the work 
had been conducted at a different point in time.

Nonetheless, the study has several strengths 
and important implications. The study provides 
evidence from 40 safety-net clinics across 15 
organizations serving 250,000 Medi-Cal patients 

in rural and urban areas across the state of Cali-
fornia that a trauma-informed clinic is associated 
with, and may be the foundation for, successful 
implementation of ACE screening. The results 
suggest that ACE screening initiatives should 
include education and sufficient support for 
clinics to embrace a trauma-informed systems 
change process.

Figure 4: Number of quarterly screens at baseline and 1-year follow-up, from clinic with most screens at 
follow-up to least. Note: clinics 19 and 25 reported conducting 2 screens at follow-up, but they are difficult to 
see on the Figure due to inclusion of Clinic 15, which conducted 1125 screens. Clinic ID numbers are consistent 
with Figure 2.
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Future research is needed to clarify the neces-
sary components of trauma-informed systems 
change and the short- and longer-term impacts 
of such changes on patient-clinician relationships, 
health outcomes, and health disparities. Similarly, 
controlled studies are needed to clarify if and how 
ACE screening in frontline health care settings 
serving various patient populations can lead to the 
prevention and mitigation of the impact of ACEs 
and other traumas on health outcomes and health 
disparities. The future of both fields—trauma-
informed care and ACE screening—depends on 
the demonstration of clear benefits to health 
outcomes and health disparities among patients 
and on the reduction of burnout and retention 
of clinician. Future work in this field should also 
support inquiry for protective factors, strengths, and 
resilience alongside trauma screening as part of a 

whole-person approach to care. The benefit of safe, 
stable, and nurturing relationships and environments 
has been well documented to interrupt the impact 
of adversity on later health and well-being.13,32 There 
is also evidence for neuroplasticity and a lifelong 
capacity for learning and building resilience.33 In 
light of this, many experts and organizations have 
adopted terms such as “trauma- and resilience-
informed health care” to encourage holistic assess-
ment of individual patients that includes both 
experiences of adversity and sources of protective 
factors, strengths, and resilience.34–36

Conclusion
Growing awareness of the impact of ACEs on health 
and well-being has led the State of California and 

Figure 5: Association between change in readiness for TIHC and change in screens per quarter between 
baseline and follow-up (includes 95% confidence intervals for estimates). Note: dots represent observed val-
ues of change in screening and TIHC index for each site. The lines represent the estimated association be-
tween changes in TIHC index and total screens. These estimates are based on a hierarchical linear model that 
accounts for nesting of clinics within organizations. Dark line represents model estimate. Light lines represent 
the 95% confidence interval. One site with an increase of 1125 total screens (9 times the average change and 
2.5 times the next-highest change) is dropped from the figure and the estimated association because this 
outlier made it hard to depict the main findings. TIHC = trauma-informed health care.
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many clinics across the nation to integrate ACE 
screening into health care for children, adults, and 
families. The current study provides early evidence 
that clinics that improve their readiness to provide 
TIHC are better able to start and increase uptake of 
ACE screening. This suggests that supporting a clin-
ic’s trauma-informed systems change is foundational 
for successful implementation of ACE screening.

Data-Sharing Statement
Underlying data are not available.
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