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Critical Access Areas in the U.S.
• Persons living in the U.S., particularly in low-service and rural areas, may 

experience high rates of substance/opioid use disorder with limited 
treatment options available in their locale. 

60M Americans 
life in rural areas

Rural adults have 
higher usage rates 

for many 
substances

100+ rural 
hospitals closed 

2013-20 = further 
travel

Rural 1st

responders may 
have more limited 
SUD experience

Telehealth 
challenging w/o 
wide access to 

broadband

Rural populations 
include higher #s 

non-whites & 
veterans



SAMHSA’S 
TREATMENT 

LOCATOR

Prior Literature Noting 
SAMHSA’s 

Treatment Locator 
Weaknesses



Few initial appointments 
available Incomplete information

Lack of treatment adhering 
to SAMHSA’s best 

practices

Few treatment services 
include information 

regarding patient 
experience ratings

The Substance Abuse and Mental Health Association 
(SAMHSA) created a Treatment Locator in 1992 with 

funding from the U.S. Congress. 
This locator has some weaknesses…



Our Study
Sought to interview individuals working within the top 200 “Critical Access Units” 
in the United States as identified by Pollack, Lee, Paykin, and Rojas-Aguilera 
(2023).
At least 3 emails/phone calls to each one for interview(s)

Google search of each CAU to compare address, phone number, treatment services, 
business status with SAMSHA Treatment Locator

Follow up phone/emails if initial number/emails differed from identified CAUs 
(from SAMSHA Treatment Locator)





Active sites 
with MAT (or 
likely MAT)

Active sites with 
no MAT or were a 

referral service 
only

Closed sites or 
sites w/ services 

unrelated to MAT

Sites on sample 
also on current 

SAMSHA 
locator

64 (32%) 51 (26%) 81 (41%) 88 (44%)



Discussion & Implications

Without being able to identify, 
contact, and/or access critical 
care units, persons who need 

services face an increased 
likelihood of poor health 

outcomes, including increased 
potential for suicide and 

overdose. 

Additionally, researchers 
cannot conduct necessary data 
collection to inform clinicians, 

policy makers, and 
communities regarding 

resource strategies to improve 
MOUD Treatment access and 
service availability for those 
most in need of assistance. 
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BEHAVIORAL HEALTH 
LITERACY

• The understanding of mental health and 
substance use disorders including their 
etiology, their impact on daily living, and 
potential informal and formal supports for 
coping with life challenges related to mental 
health and substance misuse. 

• Enhancing BHL among both prison staff and 
residents can facilitate better understanding, 
support, and management of mental health 
and substance use disorders, leading to 
improved outcomes for individuals and the 
prison environment as a whole.



BHL PRISON PILOT PROJECT

2 SC prisons 
(1 male/1 female)

Baseline 
Interviews with 

X staff & X 
residents

Curriculum 
Delivery 

(8, two-day 
sessions)
*recorded

Written 
evaluations 
after each 

session/modul
e

Selected 
session 

observations & 
interviews

Curriculum 
development 

based on 
baseline 

interviewsWritten 
evaluations 
after each 

session/module

Residents
50% male; 50% female
50% Black; 46% white

64% ages 31-50
~30% 0-2; 3-10; 11-20 years

Staff
17% male; 83% female

91% Black; 9% white
78% ages 31-50

~30% 0-2 & 11-20 years; 
22% 3-10 years



BASELINE INTERVIEWS

RESIDENTS DESIRE

1. Regular & sustained access to treatment
2. Trust and rapport with other individuals in 

treatment and therapy folks/counselors
3. Safety & security
4. A plan with short- and long-term goals and 

a pathway to achieve something within 
custody and post-release

STAFF DESIRE

1. Regular and sustained resident treatment access
2. Treatment availability during lockdowns and other 

prison-related interruptions to daily 
living/programming/movement

3. Incentives for residents to go to/complete 
treatment

4. Program staff want better collaborative 
relationships with custodial staff

5. Programs to keep residents with mental health 
challenges busy

6. Deeper, more meaningful training for residents that 
uses a holistic approach to the “whole” person

7. Gender-informed mental health trainings; 
particularly trauma



BHL CURRICULUM

Understanding 
Behavioral 

Health Disorders

The Origin of 
Behavioral 

Health Disorders
Triggers Relation to Self & 

Others

Maintaining 
Healthy 

Behaviors

Seeking Support 
for Behavioral 

Health Disorders

Communication 
& Collaboration 

with Safety & 
Security in Mind

Moving Forward



Next steps

Complete 
curriculum 
delivery

Conduct 
Ethnographic 
observation of 

training

Complete 
Informal 

interviews with 
staff and 

resident training 
participants

Analyze recordings, 
fieldnotes, interview 

notes, and 
session/course 

evaluation forms

Conduct 
Curricular 

revision (as 
needed)

Prepare R-01 
proposal for NIH to 
expand BHL training 

into additional 
carceral institutions
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Timeline Followback & Event Review Cycles: 
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Yale ACTION Project
• A NIDA-funded, hybrid type 1 randomized controlled trial comparing 
effectiveness of patient navigation to mobile health unit service 
provision for persons involved in the justice system with a history of 
opioid and/ or stimulant use to evaluate:

• length of time to taking Pre-exposure prophylaxis (PrEP) or antiretroviral therapy (ART) 
based on HIV status (primary outcome)

• the full cascades of care for HIV, HCV, and OUD (secondary outcomes)

•JCOIN’s only HIV-focused justice-involved study

Study Protocol: Springer et al., BMC ID, 2022



Yale ACTION Project
•Up to 864 Participants across 4 sites
•over 500 consented so far
•5 timepoints / 12 months
•Goal: All data capture by REDCap

•Non-standard Data Opportunities

Timeline Followback (TLFB) to understand substance use between visits

PI approval cycles for Data Requests and SAEs



Timeline Followback (TLFB)
• The gold standard for substance use self-report calendar-based 
daily retrospective tool for research / clinical use that utilizes 
anchoring events to quantitate frequency estimates
• Validated for multiple drugs
• Developed by Linda Sobell, published in 1996 

https://cde.nida.nih.gov/instrument/d89c8e23-16e5-625a-e040-bb89ad43465d



Picture of TLFB

https://www.nova.edu/gsc/forms/other-drug-use-yes-tlfb-2015.xlsx



Implementation Considerations
TLFB normally Paper or Excel Based
• Paper forms need transcription
• Excel .xlsx  need aggregation for analysis. (864 clients, 5 times points = 4320 files)

Desired solution:  Single Step (no transcription or aggregation)

 TLFB in REDCap
◦ Fewer errors and less time for data capture overall

• But REDCap doesn’t handle dates as smoothly as Excel.
• No built-in calendar, no 7-day display, does not understand dates as days of the week 
• Recent updates have improved the ability to add, subtract, and count dates, but additional 

functionality is limited.



Our Build – Aims / Goals
• Accommodate all participant records (up to 4320 files)

• Monitor an array of drugs ( 10 Opioids, 4 Stimulants, 1 “Other”) with routes of 
administration

• Accommodate timepoints with varying
target and maximum look back periods 
(all time since previous visit):

•Summary of days of use by drug type 
and drug class

Timepoint Target Look 
Back (days)

Maximum Look 
Back (days) 

Baseline 30 Same

Month 1 30 Same

Month 3 60 90

Month 6 90 180

Month 12 30 Same



Our Build – Appearance + Function



Our Build – Appearance + Function



Our Build – Appearance + Function



Building – What was built



Our Build – Client Summary

Weekly totals 
by drug



Our Build – Client Summary

Weekly totals 
by drug

Time period 
Total by drug



Our Build – Client Summary

Weekly totals 
by drug

Time period 
Total by drug

Totals for each
of 10 opioids



Totals for each
of 4 stimulants



Totals for each
of 4 stimulants

Totals for all 
opioids combined;
all stimulants 
Combined and
# of days



Our Build – How accomplished
• 6-weeks per form; 

•Dates are anchored to Saturday AFTER “today’s” interview using a  Setup form. 

•Forms are not ‘repeated’, each visit has its own form set
• The original 6 week form has been ‘cloned’ to capture additional months 

• Events schedule is based on expected visits and maximum day number at time point
• Baseline, M1, M12

• use 1 x 6 week form (up to 42 days)

• M3 uses up to 3 x 6 week forms
• M6 uses up to 5 x 6 week forms



Progress
• Data Access group controls established

• sites can view their own records only

• Large Database: Total Fields = 4,194

• So large that:
• Needed to be its own database project
• Dataset Export specific for each timepoint

• Holds TLFB data for 486 clients so far

Total Records 1387
Baseline 486

M1 336
M3 253
M6 201

M12 112



TLFB Next Steps
•Adapt to other studies
•Expand to include other substances: e.g., alcohol and xylazine
• Collapse Mode of Administration from daily (radio) to weekly (checkbox) 
measure

• Saves 2720 fields (removes: 6 days x 6 weeks x 5 forms x 14 drugs)

 Feasible since coding and modular structure allows straightforward 
conversion:

Drugs substance fields in the calendar are identified by numbers (drug 
number, week number, and day number) and not name



Event Review Cycles
• Several study workflow processes require notification / review / approval by 
the PIs:

• Data Pull Requests –> (Non-Repeating form)
• For dissemination: poster/presentation development and manuscript creation

• Serious Adverse Events (SAEs) –> (Repeating form)
• For notification to IRB and DSMB

• Both types use REDCap notifications to distribute survey links for approval



Data Pull Requests (DRs)
•DR database covers multiple projects; applicable co-PIs review DRs

•Includes: Data Permissions Agreement (DPA), Data Elements, Dissemination 
plans, PI approvals

•All co-authors submit DPAs; reviewed by Data Manager (DM).

•For DRs, PI can: Deny, Approve, or Approve with Modifications.

•REDCap structure: Main Request form plus 1 form for each PI.  
• Each enabled as survey. No REDCap login or access required for the submitter or PI

•PIs submit Decision via survey, by link in DR notification email
• Each PI has own notification email with individual survey link



Data Request Workflow

Data Permissions 
Agreement (form 

top)

Data needed 
and plans 

(form bottom)

Notification of request 
sent to Data Mgr (DM),  

Project coordinator & PIs

Dataset pulled 
by DM and sent 

to requester

PI Decisions 
(based on 
project)

DPA Notification sent 
Data Mgr & Project 

coordinator



Sample DR Data

DUA Only Different PI approvals
based on project

Same project, 
different data



Serious Adverse Events (SAEs)
•All AEs are tracked and managed; only SAEs need PI approval.

•AE form pulls information from REDCap records and combines with AE fields 
to create boilerplate text for discussion with site PI.

•PIs submit decision (Agree, Disagree) via survey link in notification email
• Each PI gets own email but with common link
• Ability to reuse survey links must be selected within the project.
• SAE Decisions are made within AE form itself (different than DRs) 

• in hidden table at top of form
• PIs cannot complete simultaneously or else there will be a sharing violation.



Serious Adverse Events (SAEs)

Site Coordinator (PC) 
creates AE. --> 

Serious?

PC uses AE form 
piped template text 

to discuss with PI

PC activates 
Multi-PI 

review cycle

PIs follow link in 
email and 

submit decision

PIs receive 
official request 

for review

Coordinators at all sites 
are automatically 
notified by email

Yes



SAE Piping for Boilerplate Text & PI Table
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Background and Goals

• The core JCOIN measures use the 31-item (aka 29+2) PROMIS clinical profile 
of functioning in the past week that includes 2-5 item ratings in each of 8 
areas (sleep, cognitive functioning, pain, fatigue, anxiety, depression, social 
roles/functioning, physical functioning);  it does NOT have a summary 
measure. 

• PROMIS, can be (1) calibrated to a separate measure of Patient Preference 
Rating (PROPr) disease states and (2) used to generate quality of life 
adjusted years (QALY) for use in economic analysis. 

• The goals of this paper are to:  1) create a summary measure, 2) validate it 
to the Rasch Measurement model, 3) create a shorter version, and 4) 
validate the long to short versions of measures to each other and external 
constructs. 



Methods

• Data from enrollment and quarterly observation through 24 months later from 
Chestnut Research Hub between 8/29/21 And 12/31/23:     308 Unique people and 1319 
Observations (1-9 per person).

• Created a raw summary measure based on the average rating after reversing positive 
items

• Validate to Rasch Measurement Model using Winsteps, version 5.7.2, observations 
nested within respondents, separated reliability of measures and respondents, using a 
partial credit model per 5 point rating scale with Joint Maximum Likelihood Estimation 
(JMLE)

• Created a 8-item version of PROMIS in an iterative process with a goal of 1 item per 
domain and high (.9 or more) correlation between short and long versions;  Compared 
to the 31-item PROMIS Raw, Rasch, and PROPr measure, including relationship with 
individual domain measures and other JCOIN CORE/GAIN measures for further 
construct validation. 



Sample Characteristics

86%

73%

69%

59%

47%

55%

39%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Male

Black

Age 40-60

Never married

Less than HS

Unstable Housing

Homeless



Clinical Characteristics

90%

61%

34%

33%

17%

66%

53%

32%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Weekly Opioid Use

Weekly Stimulant Use

Weekly Cannabis Use

Weekly Alcohol Use

Weekly Other Use

Lifetime Overdose

2+ Overdose

OD in the 90 days Before Jail



Results
• Raw Summary Score:  Calculated as the average of the 31 

Likert ratings, with an alpha of .95;  suggest that most of 
the variance is being explained by the first principal 
component.

• Exploratory Factor Analysis:   The exploratory factor 
analysis identified that the first  factor had an eigen value 
13.2, the next 3 much smaller (3.0, 2.2, 1.6) and the rest 
rounding to 1.0 or less.  This scree suggests that most of 
the variance is best represented as a total score. 

• Rasch Analysis: Alpha .95, Raw to Rasch Correlation .89, 
Person separation 2.89; item separation 16.87

• Correlations (95% CI) of 31 and 8 PROMIS Summary 
Measures: 

o RAW, r= 0.97 (0.96-0.97)
o RASCH, r= 0.94 (0.94 - 0.95)
o PROPr, r= 0.94 (0.94 – 0.95)



Rasch 
Validation
• Positive items reversed 

so high scores mean 
more problems.

• Distribution in logits at 
the top of the graph

• Sorted domains and 
items (rows) by average 
rating in rows

• Each number is the point 
at which 50% to 
transition to next rating

• Shorter scale (in blue), 
took 1 item per domain, 
towards mean for domain, 
optimize spread (which 
limits ability to measure / 
predict change).



Structural Validation:   Domain to Total Score

• Similar rank order of correlations/ 95% confidence intervals (CI)
• But Rasch and PROPr give less weight to anxiety, depression, and more weight to physical and 

cognitive functioning



Structural Validation:   Domain to Total Score

• 15/24 8-item correlations (*) within 95% CI; All with R are within 0.1
• Thus 8 item version has similar relationship to domain for Raw, Rasch & PROPr



Construct Validation:   Other Variables to Total Score

• Relationship of 3 summary measures (panels) to 10 other outcomes (rows) all very similar
• 30/30 correlations 8 item summary measure to 10 other outcomes within 95% CI of 31 item correlation 

with the respective outcome –most at or near point estimate



Discussion
• The variance in the PROMIS clinical profile varies primarily along 

dimension that can be summarized with a 31 item or an 8 item Raw, 
Rasch or PROPr with similar structural and construct validity. 

• At the same time, this version maintained one of the best fitting items 
for each of the 8 domains to convey a similar breadth and structure

• As the field pushes for more nuanced measures of recovery/ quality of 
life and QALY to support economic analyses, cutting a measure by 73% 
(8/30) makes it much more feasible to include the PROMIS measure even 
covering the same domains. 

• Questions? 



Appendix:
Variable 
Names and
descriptives
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During the past 90 days, on how many 
days did you use fentanyl (alone or mixed 

with other drugs)?



Chestnut UT and SR protocol

Collect UT 
sample Read UT results

Ask past 90-day 
SR substance 
use questions

Past 30-day 
validation pop-

up question

I need your help, I may have made a mistake or misunderstood. The urine 
test today indicates that there is some kind of fentanyl in your system but I 
wrote down that you had no fentanyl use. Can you think of any reason why 
the urine test would be positive? (Might it have been mixed with something 
else, you were exposed to it or maybe you forgot?)



Any Self Report (SR) and Urine Test (UT) for Opioid Use in the 30 
Days Before Randomization (n=248)

83%

58%
48%

27%

2%

5%

20%

9%

5% 7%

14%

2%

2%
17%

1%

2% 5%

80% 81%

11% 14%

0%

20%

40%

60%

80%

100%

Any Opioid use 
(2% FN)

Heroin/ 
morphine/codeine 

(3% FN)

Fentanyl 
(21% FN)

Street/Rx 
Methadone 

(3% FN)

Street/Rx 
Buprenorph. 

(18% FN)

Other Opioids 
(36% FN)

SR+UT
SR only
UT + DontKnow 
UT only
Either SR or UT

Low rates of false negative
(FN) for any opioid use, heroin

use and methadone.

91%

High rates of fentanyl in on-site results
were confirmed by laboratory testing 

(n=100)

37%

False negative rates for Fentanyl are high
(17%) and significantly increase the rates of 

any past 30-day use (44% vs. 76)%



Self Report (SR) and Urine Test (UT) 
for Fentanyl Quarterly

43% 44% 51% 49% 49%

3%
2% 1% 1%

21%

2%

15% 10% 11% 9%

12% 20% 23% 20% 19%

78% 82% 81% 78%

0%

20%

40%

60%

80%

100%

Baseline 
(n = 248)

3-month 
(n = 158)

6-month 
(n = 111)

9-month 
(n = 93)

12-month
(n = 69)

SR+UT

SR only

UT + Don’t 
Know
UT only

Either SR or UT

Why do these
discrepancies exit?

86%



Cognitive interview methodology

• Widely used qualitative method for 
improving surveys and questionnaires.1

• Evaluates the quality of participant 
responses to determine if the question 
generates intended information.2 Can be 
conducted rapidly with a relatively small 
sample (Willis, 2004).1

1Willis, G. B. (2004). Cognitive interviewing: A tool for improving questionnaire design. sage 
publications.; 2Beatty, P. C., & Willis, G. B. (2007). Research synthesis: The practice of cognitive 
interviewing. Public Opinion Quarterly, 71(2), 287-311.



Sample

• 10 total participants
• Recruitment between 11/3/2023 

and 12/8/2023
• Eligibility

o Part of JCOIN or RIMO study
o Positive UT for fentanyl
o Answered “0 days” or “I don’t 

know” to both fentanyl self-report 
questions

Cognitive interview participant characteristics
Variable Value M SD
Age 41.9 12.4
Years of opioid 
use 21.19 12.05

N %
Gender Female 3 30%

Male 7 70%
Race Black 6 60%

White 3 30%
More than one 
race 1 10%

Ethnicity Hispanic or Latino 2 20%
Not Hispanic or 
Latino 8 80%

Opioid of choice Heroin 9 90%
Prescription pills 1 10%

Response to
fentanyl use
questions 0 days 5 50%

I don’t know 5 50%



Data collection & analysis

• Interview questions:
o Repeat fentanyl use question in own words.
o Describe how someone would know they took fentanyl
o Why provided “0 day” or “IDK” answer
o Report how difficult the question was to answer
o How well they remembered past 90-day drug use
o Understanding of UT results
o Suggestions for better wording

• Flexible probing approach
• $35 incentive provided
• Inductive coding



Findings: Understanding UT results

Themes
• Nine remembered UT result.
• All believed UT result.
• Only one participant who used 

recreationally conveyed shock at 
the result.

Quotes
I: So, after you had been asked this question, 

a little bit further into the interview, they 
had given you a urine test, right? And the 
urine test came back and had a fentanyl 
result. Do you remember what that said 
on it?

R: Positive.
I: Okay. And do you have any issues with 

trusting the results of that test, or?
R: No, I'm pretty confident. 
I: That it was positive?
R: Yeah.



Findings: Remembering past 90-day use

Themes

•No difficulty remembering 
past 90-day substance use

• Eight used daily.
• One was abstinent for most 

days but used and overdosed 
the day before interview.

• One described in detail all 
events of recreational 
prescription opioid use.

Quotes
• I remember it down to a T, because I don't 

really do nothing much of everything every 
day. So, it's like I can recall, or I can 
estimate roughly how many I did…So, I 
could say, yeah, I’m very, and I got a good 
memory

• I only got high once…I remember before 
ODing [I] was snorting it and then waking
up in the ambulance



Findings: SR question interpretation

Themes
• Only one participant could repeat the 

question back in a manner indicating 
understanding of researchers’ intent.

• All participants adamant answer was 
truthful

• Most indicated knowing heroin was 
adulterated with fentanyl, but believed the 
question was seeking to understand 
explicit knowledge of fentanyl use.

• Of note, one participant thought the 
question was asking how many times he 
used drugs alone/without others present.

Quotes
Interviewer: I'm going to repeat the question. During

the past 90 days, on how many days did you use
fentanyl alone or mixed with other drugs?

Participant: Well, I didn't know it was fentanyl, but they 
mix it with the heroin. So, every day I use 
[fentanyl]…

Interviewer: So [asking to repeat the question again], 
during the past 90 days, on how many days did 
you use fentanyl alone or mixed with other drugs?

Participant: How many days have I used fentanyl along 
with other drugs? Every day.

Interviewer: Okay. And what does that question mean 
to you?

Participant: It means what, I don’t know they putting 
fentanyl in the drugs, but when I drop, fentanyl is 
coming up.



Findings: SR question interpretation

Themes

• Two lines of rationale for
why they lacked fentanyl
use knowledge:

• Seeking out heroin or other 
opioids (not fentanyl).

• Told they were receiving heroin or 
other opioids.

• Did not test drugs before use.

Quotes
• I answered none [no to the question]. 

Well, my intent [at the time they used] 
was not looking for, specifically 
fentanyl. So, I didn't have the intent of 
that. Possibly it [the heroin they took] 
was mixed with it [fentanyl]

• I don't know what I was putting my 
system when I went and bought it. 
They [drug dealers] don't give you no 
note and tell you if it’s got fentanyl, or 
oxycontin, or cornbread, or ham hocks 
in the heroin.



Findings: Better wording

Themes
• Asking about perceived 

fentanyl used might yield 
better answers

Quotes
I: So, during the past 90 days, on how many days do

you think you may have used fentanyl?
R: I would say eight.
I: Eight. Okay. Why did you come up with eight there?

R: Because I, when I relapsed on the 20th, so, there
were several episodes where I overdosed, or
became under the influence very quickly, or 
something like that. And then I had to get
Narcaned.

I: Okay. And so, you had, you had used more than
eight times, but there were eight times
specifically you're thinking of, where you had to
have Narcan administered because of something
that was going on after you've taken the drugs.

R: Yeah.



Discussion

• Participants believe the question is getting at their knowledge or intent at 
the time of use, and they were not seeking out fentanyl or testing their 
drugs.

• Showing people the urine test before asking the question is unhelpful 
because of they way they were interpreting the question.

• Data implications:
o Responses for most participants reporting no fentanyl use likely represent 

perception vs. reality.
o Unknown how the question was perceived by those reporting 1+ days of fentanyl 

use.
o Must be aware of protocol differences regarding when the question was asked.



Possible question modifications

• In transition, before asking about days of drug use, add a clarification: 
“Many drugs today are cut with fentanyl or other drugs so that even 
people who are trying not to use fentanyl or other drugs may end up 
accidentally using them.”

• Replace “alone” with “by itself” to avoid confusion with “using alone” vs. 
with other people.

• If want to know about perceived use: “Even if you were not seeking
fentanyl, on how many days in the past XX days do you believe (or think)
you may have used fentanyl by itself or mixed with other drugs?”

• If want to know about intended use: “During the past XX days, on how 
many days did you intentionally use fentanyl by itself or mixed with other 
drugs?”
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Thank you!

The next session 

will begin at 12pm.
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