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A B S T R A C T   

Background: Suicide is a leading cause of death in adolescents and adults in the US. Follow-up support delivered 
when patients return home after an emergency department (ED) or primary care encounter can significantly 
reduce suicidal ideation and attempts. Two follow-up models to augment usual care including the Safety Plan-
ning Intervention have high efficacy: Instrumental Support Calls (ISC) and Caring Contacts (CC) two-way text 
messages, but they have never been compared to assess which works best. This protocol for the Suicide Prevention 
Among Recipients of Care (SPARC) Trial aims to determine which model is most effective for adolescents and 
adults with suicide risk. 
Methods: The SPARC Trial is a pragmatic randomized controlled trial comparing the effectiveness of ISC versus 
CC. The sample includes 720 adolescents (12–17 years) and 790 adults (18+ years) who screen positive for 
suicide risk during an ED or primary care encounter. All participants receive usual care and are randomized 1:1 
to ISC or CC. The state suicide hotline delivers both follow-up interventions. The trial is single-masked, with 
participants unaware of the alternative treatment, and is stratified by adolescents/adults. The primary outcome is 
suicidal ideation and behavior, measured using the Columbia Suicide Severity Rating Scale (C-SSRS) screener at 
6 months. Secondary outcomes include C-SSRS at 12 months, and loneliness, return to crisis care for suicidality, 
and utilization of outpatient mental health services at 6 and 12 months. 
Discussion: Directly comparing ISC and CC will determine which follow-up intervention is most effective for 
suicide prevention in adolescents and adults.  
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1. Introduction 

1.1. Background 

Suicide is the second leading cause of death for adolescents aged 
12–17 and the fifth leading cause of death for adults aged 18–65 in the 
United States (US) [1]. People experiencing suicidal ideation are 
particularly vulnerable during periods of healthcare transition. Nearly 
half of suicide deaths occur within a month of an Emergency Depart-
ment (ED), primary care, or other healthcare encounter [2]. Usual sui-
cide care in EDs or primary care clinics typically includes completing a 
Safety Planning Intervention (SPI). Delivering a SPI together with an 
evidence-based follow-up support intervention (such as Instrumental 
Support Calls (ISC) [3] or two-way text message Caring Contacts [4–9]) 
after patients return home following an episode of care can significantly 
reduce suicidal ideation and behavior [3–9]. However, despite prom-
ising efficacy and feasibility data, these follow-up support interventions 
are not yet in widespread clinical practice in most health systems, and it 
is unknown which intervention is most effective. Suicide Prevention 
Among Recipients of Care (SPARC) is a randomized controlled trial 
designed to compare the effectiveness of ISC and CC follow-up support 
models to prevent suicidal ideation and behavior in adolescents and 
adults. This article describes the SPARC study design and protocol. 

2. Specific aims & hypotheses 

The trial's primary aim is to compare the effectiveness of ISC vs CC to 
reduce suicidal ideation and behavior, measured using the Columbia 
Suicide Severity Rating Scale (C-SSRS) screener at 6 months, in ado-
lescents (12–17 years) and adults (18+ years) screening positive for 
suicide risk in EDs and primary care clinics. Secondary aims include 
comparing the effect of the interventions on suicidal ideation and 

behavior at 12 months, and loneliness, return to crisis care for suici-
dality, and uptake of outpatient mental healthcare services at 6 and 12 
months. We hypothesize that compared to ISC, CC will improve out-
comes for adolescents and adults. 

3. Methods 

3.1. Study design & oversight 

This protocol is for a pragmatic comparative effectiveness random-
ized controlled trial. The St. Luke's Health System Institutional Review 
Board (IRB) approved and will oversee implementation of the study. 

3.2. Conceptual model 

3.3. Randomization, stratification, and masking 

3.3.1. Randomization & stratification 
Participants will be randomized 1:1 and stratified by age category 

(adolescent/adult). The lead statistician will generate a random list of 
treatment assignments for each stratum. The list will be concealed from 
study staff and will use varying block sizes to minimize the possibility of 
guessing treatment assignments. At the time of randomization, REDCap 
(Research Electronic Data Capture) [10,11] will determine the next 
treatment assignment from the list. 

3.3.2. Masking 
This trial will be single masked, with most members of the study 

team, including the principal investigator and senior statistician, 
masked to aggregate data by treatment arm. Participants will be aware 
of the treatment condition to which they are assigned but unaware of the 

Conceptual model for the SPARC Trial  
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alternative treatment condition. Masking interventionists or study par-
ticipants to treatment assignments is not feasible due to the nature of the 
intervention 

3.4. Study setting 

The primary research location is St. Luke's Health System (St. Luke's), 
a large, regional non-profit health system in Southwestern Idaho. Idaho's 
suicide rate is consistently among the highest in the US, 76% higher than 
the national average [12]. The study population for this trial is adoles-
cent and adult patients who screen at risk for suicide during an 
encounter at any of nine St. Luke's EDs or thirty-six St. Luke's internal 
medicine, family medicine, or pediatrics clinics. This study will recruit 
1510 participants (720 adolescents and 790 adults). 

3.5. Eligibility criteria 

3.5.1. Inclusion criteria  

• Patient at St. Luke's ED or primary care study site  
• Adolescent aged 12–17 years or adult ≥18 years  
• Positive screen for suicide risk using the Columbia Suicide Severity 

Rating Scale (C-SSRS) (any C-SSRS score > 0), or clinic/ED 
encounter related to suicidal ideation/attempt  

• Access to a phone (cellular/landline) with ability to receive calls  
• Ability to send and receive emails (required) and text messages 

(optional)  
• English or Spanish speaking and reading  
• Accommodations may be made for individuals who are hearing- 

impaired. 

3.5.2. Exclusion criteria  

• Patients who participated in a recently completed Caring Contacts 
trial at St. Luke's  

• Patients who are unable or unwilling to provide informed consent to 
participate  
• For example, patients who present with acute or chronic cognitive 

impairment that would preclude their ability to consent  
• Capacity to consent may be assessed by research coordinators at 

the time of enrollment if the participant seems intoxicated, 
confused, or if the medical record indicates cognitive impairment 
or intellectual disability. The SPARC Brief Assessment of Capacity to 
Consent (S-BACC) will be used for these assessments (see Supple-
mental Materials).  

• Patients who are inappropriate for study participation based on the 
referring provider's clinical judgment. 

3.6. Engagement with people with lived experience with suicide 

We will convene a local advisory board of people with lived expe-
rience with suicide (PLES). Advisors will provide input on study-related 
topics such as study branding, recruitment strategy, informed consent, 
retention, intervention delivery, and dissemination strategy. The PLES 
Advisory Board will include up to fifteen people and advisors will 
receive stipends for participating. Two licensed behavioral health cli-
nicians will participate in each meeting to ensure safety and provide 
support in case conversations are difficult or triggering. The PLES 
Advisory Board will convene virtually every two months for the first 
year and quarterly thereafter for the duration of the trial to ensure all 
aspects of the study are participant-centered and informed by lived 
experience. 

3.7. Study procedures 

3.7.1. Recruitment strategy 
St. Luke's universally screens patients 12 years of age and older for 

suicide risk in EDs and primary care clinics referring patients to SPARC. 
Potentially eligible patients will be invited to participate by their clinic 
or ED provider and referred to the study. Informed consent will be 
conducted virtually with all participants using REDCap's informed 
consent framework, which collects digital timestamps and finger sig-
natures. Patients will either be invited to complete informed consent and 
study enrollment via video visit while still in the clinic or ED or will be 
invited by text or email to schedule an enrollment over the phone after 
they have returned home, depending on the workflow preferred by 
referring clinics/EDs. 

3.7.2. Best available usual care provided to both treatment conditions 
Participants in both intervention arms will be offered a Safety 

Planning Intervention, as described by Drs. Stanley and Brown [13], or a 
Connection and Support Plan (CSP) as described below. Safety Planning 
is a therapeutic clinical intervention that begins with a narrative of the 
suicide risk incident and includes identifying potential warning signs of 
suicidal crisis, utilizing internal coping strategies, engaging social con-
tacts and settings that provide distraction, engaging family and friends 
for social support to resolve the crisis, reaching out to professionals, 
restricting access to lethal means, and a brief list of reasons for living, 
summarized in the Safety Plan [13]. 

A full Safety Planning Intervention is clinically indicated for patients 
who have experienced a suicide risk incident, which includes those with 
moderate or high risk for suicide (C-SSRS screener response of “yes” to 
items 3–6, and/or recent suicide attempt and/or provider clinical 
judgment). 

A Connection and Support Plan (CSP) may be completed in lieu of a 
Safety Plan for patients with low levels of suicide risk (C-SSRS score of 
1–2/provider clinical judgment). The CSP was developed based on 
evidence-based components of the Safety Planning Intervention at the 
recommendation of Drs. Stanley and Brown as those without a history of 
suicide crisis or attempts are not clinically appropriate for the Safety 
Planning Intervention. It includes psychoeducation on suicide preven-
tion; a discussion of social support options; sharing of crisis resources 
such as 988, and contact information for professional resources such as 
therapists, as well as a discussion of when to engage those resources; 
lethal means counseling focused on firearm safety and medication 
safety; and reasons for living. 

Safety Plans or CSPs may be completed with ED social workers, 
Collaborative Care [14] social workers, or primary care providers as part 
of standard care prior to study enrollment. Alternately, participants 
without a Safety Plan or CSP documented in their medical record may 
complete one with non-clinician follow-up specialists at the Idaho Crisis 
and Suicide Hotline (Hotline), generally during their initial phone call. 
Hotline follow-up specialists received the same 4-h Safety Planning 
Intervention training led by Drs. Stanley and Brown available to St. 
Luke's clinicians. Participants may decline a Safety Plan or CSP and still 
take part in the study. 

3.8. Description of study treatment conditions 

Participants will be randomly assigned to either the ISC or CC 
treatment condition. 

3.8.1. Phone-based instrumental support calls (ISC) 
The ISC condition closely resembles Stanley & Brown's SPI+ [3], 

which can reduce suicidal behavior by half and double the likelihood 
that patients attend mental health treatment. ISC consists of semi- 
structured telephone-based instrumental support after a patient com-
pletes a Safety Plan or CSP and returns home following an ED or clinic 
encounter or inpatient hospitalization. Trained Hotline follow-up 
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specialists will reach out to schedule a call with participants typically 
within 24 h of study enrollment (up to 72 h). The purpose of ISC calls is 
to (1) conduct a brief suicide risk assessment; (2) review and revise (or 
create if not completed at the ED/clinic encoutner) the participant's 
Safety Plan or Connection and Support Plan; and (3) provide support 
with behavioral health treatment engagement, if indicated (see ISC call 
notes template in Supplemental Materials). Support with treatment 
engagement may include sharing websites or phone numbers for local 
mental healthcare providers or help addressing psychological readiness 
or other barriers to attending mental healthcare appointments. 

ISC participants will receive at least one phone call; five additional 
calls will be offered according to the following schedule: week one, week 
two, one month, two months, and three months. Modifications may be 
made to the schedule due to weekends, holidays, or participant avail-
ability. Participants can opt out of calls if they have initiated outpatient 
behavioral health treatment or do not feel they do not need or want 
them. They can also request extra calls as needed during the twelve- 
month follow-up period. This flexibility with the number of calls and 
schedule was recommended by our PLES Advisory Board as it allows 
tailoring of the intervention to individuals' needs and was considered 
pragmatic. Our version of the intervention differs from the Stanley/ 
Brown SPI+ model [3] in that the structured follow-up will be con-
ducted by trained Hotline follow-up specialists, rather than by social 
workers or psychologists. The call schedule was adopted from similar 
military follow-up programs [15,16], and was selected because con-
necting with outpatient behavioral health treatment typically takes at 
least six weeks for patients at low risk for suicide in our health system. 

3.8.2. Two-way text message caring contacts (CC) 
Two-way CC texts have been shown to halve the odds of suicide 

ideation and attempts [9]. The CC condition consists of an initial phone 
conversation after patients return home to connect and establish rapport 
between the trained Hotline follow-up specialist and participant, fol-
lowed by a series of twenty-five caring messages sent by the same 
specialist over 12 months by text (see Supplemental Materials for list/ 
schedule of Caring Contacts) or by email, if the participant cannot send/ 
receive texts. The content and cadence of CC messages was developed in 
consultation with the PLES Advisory Board. CC will be sent according to 
the following schedule: three in the first week, five weekly, seven bi- 
weekly, four monthly; two bi-monthly, and one each for the partici-
pant's birthday, Thanksgiving, Christmas, and New Year's. The exact 
schedule and content of the messages may vary slightly to account for 
weekends and holidays. Participants may respond to texts or emails but 
will not be required to do so. Hotline follow-up specialists will review all 
incoming text messages from study participants and send personalized, 
unscripted responses that adhere to Motto's key principles for Caring 
Contacts [6]. 

3.9. Participant safety 

Follow-up specialists may contact participants outside of the stan-
dard intervention protocol to ensure safety during times of acute crisis. 
Participant safety will also be assessed by text or phone call following 
report of moderate risk (adolescents) or high risk (adolescents and 
adults) for suicide on a survey. Parents/guardians of minors will be 
contacted if study clinicians believe participants are experiencing higher 
levels of suicide risk than that which was recently documented in their 
medical record. 

3.10. Intervention fidelity 

The timing, type (phone vs text vs email), and number of attempted 
and successful contacts from the Hotline will be recorded for each study 
participant. For ISC, Hotline follow-up specialists will follow a call 
template that includes essential elements of the intervention. Study staff 
will review call notes routinely and will listen to a random subset of calls 

to validate that key components of the intervention have been 
completed. For CC, study staff will listen to a random subset of initial call 
recordings and will review text message exchanges routinely to ensure 
that the timing of outgoing texts is aligned with the schedule in the 
protocol, and that the tone and content of text exchanges are consistent 
with the Caring Contacts model. 

3.11. Retention 

Several methods will be used to assist with participant retention. A 
primary phone number and an email address are required, and partici-
pants may share additional contact information. Amazon e-gift cards 
will be used to compensate participants for their time completing sur-
veys. REDCap will send an invitation to complete each survey by text, 
email, or via phone call with a research coordinator, according to 
participant preference. A series of reminders will be sent through 
REDCap and Mosio using texts, emails, and phone calls to participants 
along with their survey link until the survey is complete, the window for 
survey completion (4-week variance) has closed, or the participant de-
clines to complete the survey. 

3.12. Data collection 

Baseline data such as demographics, clinical diagnoses, and quali-
fying C-SSRS score will be collected from electronic health records. 
Participants will provide other baseline data, including the baseline C- 
SSRS via an online REDCap survey during the enrollment call immedi-
ately following informed consent. Outcome data will be collected via 
REDCap survey or over the phone at 6 and 12 months. 

3.13. Measures 

3.13.1. Primary outcome 
The primary outcome is suicidal ideation and behavior at 6 months 

following enrollment, measured using the Columbia Suicide Severity 
Rating Scale self-report 6-item screener for primary care (C-SSRS) 
[17–23]. The C-SSRS self-report screener is widely used in clinical 
practice, including at St. Luke's. The C-SSRS score from the referring 
encounter will determine eligibility for the study. Participants will also 
self-complete the C-SSRS in the baseline survey following enrollment, 
and at 6 and 12 months. Participants with C-SSRS responses of “yes” to 
items 1 and/or 2 only are considered “low risk”, responses of “yes” to 
items 3 and/or 6A (lifetime suicide attempt) are considered “moderate 
risk”, and responses of “yes” to items 4, 5, and/or 6B (recent suicide 
attempt) are considered “high risk”. The C-SSRS self-report 6-item 
screener has strong psychometric properties for both adolescent and 
adult populations, including excellent sensitivity and specificity [24], 
convergent validity [25], and incremental validity [25]. 

3.13.2. Secondary outcomes 
Secondary outcomes include loneliness, uptake of outpatient mental 

health services, return to crisis care for suicidality, and C-SSRS at 12 
months. 

3.13.2.1. Loneliness. Loneliness is a well-established risk factor for 
suicide [26–28], depression [29–32], psychological stress [32,33], and 
anxiety [29,30,33]. Loneliness will be measured at baseline, 6 and 12 
months using the NIH Toolbox Social Relationship Scales Loneliness 
measure [34,35]. The measure is brief and psychometrically sound 
[34,35]. 

3.13.2.2. Uptake of outpatient mental health services. Uptake of outpa-
tient mental health services will be measured at 6 and 12 months in two 
ways: through self-report, and directly via electronic health records or 
internal claims data. 
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3.13.2.3. Return to crisis care for suicidality. Return to care for suici-
dality will be assessed for study participants through self-report at 6 and 
12 months and using electronic health records to review the number of 
times participants used the ED or were hospitalized, the primary diag-
nosis, and the reason for visit. 

3.13.3. Covariates 
Covariates include age, sex at birth, gender identity, sexuality, race, 

ethnicity, religious affiliation and practice, urban-rural designation for 
zip code of residence, socioeconomic status including financial security, 
education, and insurance provider, C-SSRS score at the qualifying 
encounter, comorbidities including cancer, diabetes, obesity, chronic 
kidney disease, chronic obstructive pulmonary disorder, HIV/AIDS, 
alcohol or illicit substance use, health-related quality of life [36–38], 
mental health diagnoses, antidepressant use, lithium use, and lethal 
means for suicide. 

3.14. Statistical analysis 

Analyses will compare the effectiveness of ISC and CC. The primary 
analysis population will be the intention-to-treat (ITT) population, 
which will include data for all eligible participants who complete 
enrollment and the baseline survey, regardless of intervention delivery. 
Data analyses will be completed using appropriate statistical software 
(such as R, R Studio, and SAS), using a type I error (alpha) of 0.05 (two- 
sided) to determine statistical significance. Analyses will be performed 
separately for adolescents and adults, except for a heterogeneity of 
treatment effects sensitivity analysis. 

The primary analysis will use a linear model to test for differences 
between treatment groups in mean C-SSRS score at 6 months in the ITT 
population. The 6- and 12-month C-SSRS scores will be analyzed in the 
same model. The primary analysis will use a Generalized Estimating 
Equations (GEE) model with the identity link to test for differences be-
tween treatment arms in mean C-SSRS score at 6 months and 12 months, 
adjusting for C-SSRS score collected during the study baseline survey, 
time point, and the interaction between time point and treatment arm 
[39]. Hot deck multiple imputation will be used to account for partici-
pant drop out and missing outcomes [40–43]. We will assess the sensi-
tivity of estimates to the imputation approach and variables used in the 
imputation algorithm, including the possibilities that missing data are 
more likely to reflect poor outcomes or that the missing data mechanism 
varies by treatment arm. A tipping point analysis will be included to 
assess how extreme the missing data would have to be to change the 
conclusions of the study [40,41]. 

The estimated treatment effect on the 12-month C-SSRS outcome will 
be considered a secondary outcome. Secondary outcomes will be 
modeled in a similar manner. The two age cohorts will be modeled 
separately, with time point included as a covariate, along with an 
interaction between treatment effect and time point. This will allow for 
reporting of the effect separately in each age stratum at each time point 
as well as testing whether the effect differs significantly over time. GEE 
with an identity link will be used to estimate the difference in means for 
continuous outcomes; for binary outcomes, GEE models with an identity 
link will allow for the estimation of the difference in proportions. The 
ITT population will be used for all analyses of primary and secondary 
outcomes, with multiple imputation used to account for missing 
outcome data. Baseline score will be included as a covariate for loneli-
ness outcomes. Robust/sandwich standard errors will be used to allow 
for departures of the observed standard errors from classic model 
assumptions. 

3.14.1. Sub-group analyses 
Effect estimates will be generated for the following subgroups: low 

baseline C-SSRS score vs moderate or high baseline C-SSRS score, His-
panic vs non-Hispanic, female vs male, cisgender vs transgender or 
gender-nonconforming, heterosexual vs. homosexual or bisexual, and 

urban vs rural. This study has not been specifically powered to identify 
differing treatment effects in these subgroups. 

3.14.2. Assessing long-term survival 
Death by suicide is an important outcome in any suicide prevention 

research. Given the rare nature of this event, we would not expect to see 
a significant difference in this outcome between the two treatment arms 
over a 12-month follow-up period, thus we have not included death as a 
primary or secondary outcome for this study. However, we will assess 
the effect of these interventions on death by suicide over a 10-year 
period using state vital records to assess mortality and cause for death 
of participants in the ITT population. 

3.15. Statistical power and sample size 

The minimally clinically important difference (MCID) in the primary 
outcome (C-SSRS score) was specified a priori as 0.5 units, equivalent to 
half of one standard deviation [34,44]. With this MCID, power and 
sample size calculations for the primary analysis are summarized for 
each stratum below. During the trial, in their regular review of the safety 
and effectiveness data, the Data Monitoring Committee (DMC) noted 
that retention among adolescents was higher than planned (85% rather 
than 70%) and that the standard deviation (SD) of the primary outcome 
was higher than expected (2.3 rather than 2.0). The DMC recommended 
re-calculating the sample size to ensure the trial is adequately powered. 
The power and sample size calculations below include the original adult 
calculations and the revised adolescent calculations, which include 
observed values for standard deviation and retention.  

• Adolescents: with a sample size of 720, the study will have 80% 
power to detect a difference of 0.5 units in the primary outcome (C- 
SSRS score), with SD = 2.3, allowing for up to 15% dropout.  

• Adults: with a sample size of 790, the study will have 90% power to 
detect a difference of 0.5 units in the primary outcome (C-SSRS 
score), with SD = 2, allowing for up to 30% dropout. 

4. Discussion 

4.1. Summary of the trial protocol 

Both ISC and CC have promising efficacy data and are feasible to 
implement at scale, including in low-resource settings [3,27,45–48], but 
it is important to know which works best. The SPARC Trial will be the 
first study to directly compare these interventions in adolescents and 
adults at risk for suicide. 

4.2. Innovation & public health impact 

This study is novel in several ways. Most prior research on ISC and 
CC was completed with active-duty military or veteran populations, 
meaning older adults and women were likely under-represented, and 
adolescents were excluded altogether. Limited research on these in-
terventions has occurred in rural and frontier areas or Intermountain 
West states, despite disproportionately high suicide rates in these areas. 
Additionally, most previous studies recruited participants at high-risk 
for suicide, while this study includes individuals at low, moderate, or 
high risk. This pragmatic study is designed to address these gaps, while 
optimizing implementation potential and scalability. It will take place in 
a typical US health system not directly linked with an academic medical 
school or school of public health, with referrals generated in busy pri-
mary care clinics and EDs. Both follow-up interventions – and in some 
cases, also the Safety Plan or CSP – will be delivered by trained spe-
cialists at the Idaho Crisis and Suicide Hotline. This models a health 
system-community partnership that could be realistically replicated by 
other clinics and health systems faced with staffing and resource con-
straints, including those serving rural populations. 
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4.3. Strengths 

The SPARC Trial is innovative and will contribute to filling key gaps 
in the suicide prevention literature. Idaho is culturally and geographi-
cally similar to many states with high suicide rates in the US. Many 
residents reside in rural and frontier areas where suicide rates tend to be 
higher and mental health resources are limited. This study is statistically 
powered to report results separately for adolescents for whom limited 
data on ISC and CC are available. Suicide prevention studies often only 
include participants with a suicide attempt history; this study includes 
participants with a wider spectrum of risk. The study will utilize non- 
clinician follow-up specialists at the Idaho Crisis and Suicide Hotline 
to deliver evidence-based interventions virtually, making the in-
terventions feasible to deliver at scale even in low-resource settings, 
including rural areas. 

4.4. Limitations 

Residents of rural and frontier areas and Intermountain West states 
are important to include in suicide prevention research. However, there 
is limited racial and ethnic diversity in this region. This will limit 
generalizability of findings to racial and ethnic minorities. This study 
does not have a non-active control arm, which means that the study will 
be unable to draw conclusions about the efficacy of either intervention 
compared to a control condition. Previous studies have published effi-
cacy data for adults [3,6]. 

5. Conclusions 

This study is expected to have immediate and enduring public health 
impact. All participants will receive an evidence-based intervention that 
may significantly reduce their suicide risk. Data from this study will 
allow healthcare and community leaders to select and scale up which-
ever of these brief contact interventions is most effective for reducing 
suicidal ideation and behavior among patients at risk for suicide. 
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