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Category

High genetic Low genetic
risk? riskb

Barriers (%)

Patient 7 (1.11) 2 (6.06) 5(16.67)
Provider 30 (47.62) 17 (51.51) 13 (43.33)
Healthcare 26 (4127) 14 (39.13) 12 (40.0)

Facilitators (%)

Patient 18 (34.62) 5(27.78) 13 (38.24)
Provider 22 (42.31) 5(27.78) 17 (50.0)
Healthcare 12 (23.08) 8 (44.44) 4(11.76)

The frequency of theme occurrence represents the number of times each theme was observed
in the total sample (N = 19), with each theme contributing to more than one category.
Percentage values are based on the sum of category-theme occurrences. *Implementation of
screening guidelines for women at high genetic risk. *Implementation of screening guidelines
for women at low genetic risk.
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Credentials Number of PCPs

contacted (%)

Physician (MD/DO) 4,680 (36.6%)
Physician's Assistant/Associate (PA) 1,594 (12.5%)
Nurse Practitioner (NP) 3,274 (25.6%)
Chiropractor (DC) 1,960 (15.3%)
Naturopathic Doctor (ND) 1,284 (10.0%)

Total 12792
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Page = Unique Avgtime Avg

Views users onpage engagement
min:sec) rate
2019 2,909 209 0525 sL1%
2020 2779 1981 06:06 810%
2021 1525 1,165 0335 76%
2022 2738 2205 05:06 92.1%
Overall 9,951 7450 05:18 825%

“Engagement rate is defined by the number of users who click on a link within the webpage.
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Statemen Average rating (scale of 1-5%) umber of responses

“This presentation was relevant to my practice 358 615
Twill make changes in patient care based on the information presented 341 575
‘The content of the presentation was conveyed effectively 350 610

1 = strongly disagree, 2 = somewhat disagree, 3 = neutral, 4 = somerwhat agree, § = strongly agree.
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Population in 2022° Proportion of Oregon's total Clinics visited, n (%)

population©, %

Salem, OR 179,605 42% 11(13.3%)
Medford, OR 88357 21% 7(8.4%)
Corvallis, OR 59,434 1.4% 4(4.8%)
Grants Pass, OR 39993 09% 6(7.2%)
McMinnville, OR 34515 08% 7(8.4%)
Newberg, OR 25,767 0.6% 4(4.8%)
Klamath Falls, OR 22,501 0.5% 9 (10.8%)
Ashland, OR 21,642 0.5% 7(8.4%)
Hermiston, OR 19,973 05% 5(6.0%)
Pendleton, OR 16,894 0.4% 6(7.2%)
La Grande/Flgin, OR 15,182 0.4% 7(8.4%)
Ontario, OR 11,845 03% 7(8.4%)
Baker City, OR 10,178 02% 3(3.6%)
Total 545,886 127% 83 (100.0%)
Sites visted by VS,

“Population data reported by Portland State University’s Population Rescarch Cener.
“The certified estimate of Oregon's population in 2022 was 4,281,851





OPS/images/fmed-12-1427136/crossmark.jpg
©

2

i

|





OPS/images/fmed-12-1427136/fmed-12-1427136-g001.jpg





OPS/images/fmed-11-1436470/fmed-11-1436470-g007.gif
ooy

ooy
ooy

S g






OPS/images/fmed-11-1436470/fmed-11-1436470-g008.gif
Comoluint  Consotomt
ks Beckt

T

‘Basal Cal Carcinoma (86¢) O
‘Benign Keratosis-e Lesions (8k) (O
‘Demmatotivroma (0F) (O
sy O
oY
o O

s

Do 056)
-u
Denee128)
By

=)






OPS/images/back-cover.jpg
Frontiers in
Medicine

Translating medical research and innovation into.
improved patient care

Amultidisciplinary journal which advances our
medical knowledge. It supports the translation
of scientific advances into new therapies and
diagnostic tools that will improve patient care.

Discover the latest
Research Topics

Frontiers

Avenue du Trbunal-Fédéral 34
1005 Lausane, Switzerland.
fontersinorg

Contactus

+41(01215101700
frontersin ro/about/contact

& frontiers | Research Topics
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Clinic

Clinic 5
Clinic 12
Clinic §
Clinic 13
Clinic 10
Clinic9

Clinic 11

Clinic 3
Clinic 4
Clinic 7
Clinic 14
Clinic 6
Clinic 1

Clinic 2

“The m
highlight solutions.

CRC screening rate Did the clinic mail out Other CRC campaigns, past  Clinic adaptation, FIT type
introduction letters? or current
CRC screening rate > 19.1%* Solution path 1 Solution path 2

21.9% 1 0 0

207% 1 0 0

214% 1 0 0

22.0% 1 1 0

217% 1 1 0

20.0% 0 1 0

19.9% 0 1 0
Overall model Consistency 100% (7/7)
Hethes Coverage 100% (7/7)

CRC screening rate < 19.1%* Solution path 1 Solution path 2

0 Missing 1

0 Missing 1

0 1 1

0 0 1

0 0 0

0 0 0

0 0 0
100% (7/7)
100% (7/7)

ian value of overall CRC outcome valuesis 19.1%. Green color shows high outcome; dark orange color shows low outcome. Solution path shading (violt and orange) is used to
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Fit screening rate > 23%* Solution path 1

Clinic

Clinic 12 1 1
Clinic 13 1 i
Clinic 10 1 i
Clinic8 1 1

Fit screening rate < 23% Solution path 1 Solution path 2

Clinic5 214% 1 0
Clinic9 200% 0 0
Clinic2 189% 0 0
Clinic 6 123% 0 0
Clinic 14 19.4% 0 1
Clinic 7 188% 0 1
Clinic 11 185% 0 1
Clinic 1 164% 0 1
Clinic 4 138% 0 1
Clinic3 133% 0 1

*The median value of FIT Screening Rate values is 23%. Green color shows high outcome; dark orange color shows low outcome. Solution path shading (orange) is used to highlight solutions.
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Source Description

Quantitative data

Clinic characteristics Federal designation, network structure, EHR, lab.

Income to poverty level, % of adults with less than high school education, poverty status, total population, % of non- Hispanic whites,

% of female-headed houscholds, % houscholds receiving public assistance, % of men who are unemployed
Rurality Oregon rural health designation, Rural-Urban Commuting Area Codes (RUCA)

Clinic survey characteristics CRC champion, prompt calls, FIT characteristics (.., where FIT processed, FIT test), reminders (i, messages to patients,
reminder texts, reminder calls), navigation, scrub, clinician attitudes on CRC screening, clinic supports, clinic priorities, leadership

characteristics
Health plan characteristics Health plans, mailing characteristics,text reminders
Qualitative data

Clinic health plan relationship Research staff perception of relationship of clinic to health plans, linic perception of health plan-clinic relationship, clinic
perception of level of health plan support received

Clinic characteristi

Staffing issues prior to implementation, attitude toward FIT, prior disruptions (new EHR or increases in pop serving), attitude to

Mailed FIT, Training on CRC screening (ongoing training of MAs, staff, providers, etc. on workflow or choices)
Clinic experience Involvement in awareness campaigns, prior FIT Mailing, other current CRC campaigns past or current
Practice facilitation acquired data

Project characteristics Health plan supplied FIT . clnic supplied FIT, clinic choice to scrub the patient st clinic choice to send an introduction letter,

introduction letter sent by health plan, implementation of clnic-level prompt calls, implementation of health plan-delivered prompt

calls, implementation of clinic-delivered reminder calls, implementation of health plan-delivered reminder calls

Engagement Monthly health plan-clinic meeting attendance, p

nt navigation training attendance, level of engagement in study act

(beginning, mid-point, and end of Year 1)
Disruptions Disruption in main point of contact

Adaptations Clinic-level adaptation where there was a mention of significant adaptation in REDCap
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Clinic Number of CRC Mailed FIT  FIT screening CRC screening Health RUCA'!

eligible screening rate rate at plan code
(BN rate* indomization 1,273
Clinic 13 91 220% a4 295% 52% 2 7
Clinic 5 32 21.9% 1 214% 60% 2 4
Clinic 10 183 207% N4 | 243% 5% 2 4
Clinic 12 8 217% 2 41.7% Unknown 2 4
Clinic8 159 214% 13 23.9% 39% 2 7
45 200% 35 200% 40% 1 5
256 19.9% 216 18.5% 50% 1 7
9 | 18.4% 30 13.3% 52% 1 5
47 17.0% 31 19.4% 31% 1 4
Clinic4 39 15.4% 29 13.8% 41% 1 5
Clinic 7 145 15.2% 9 18.8% 50% 2 10
Clinic 6 106 15.1% 7 123% 32% 1 4
1154 133% 579 164% 18% 3 4
Clinic2 24 12.6% 91 18.9% 3% 1 4

Green color shows high outcome; orange color shows low outcome. *% of all eligible patients; **% of patients mailed FIT.
‘Rural-Urban Commuting Area Codes, 1 is metropolitan, 10 is rural
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Input Output Number of

Image Size Image Size Parameters
Input layer - 28x28x3 0
Convolutional 28 x28x3 14 x 14 x 32 1,024
block 1
Convolutional 14 x 14 x 32 7 X7 %64 55,680
block 2
Convolutional 7 x7 x64 3x3x128 221,952
block 3
Convolutional 3x3x128 1x1x256 885,248
block 4
Flatten 1x 1 %256 256 0
Dropout 256 256 0
Dense + batch 256 256 66,816
normalization
1
Dense + batch 256 128 33,408
normalization
2
Dense + batch 128 64 8,512
normalization
3
Dense + batch 64 32 2,208
normalization
4
Dense 32 7 231
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Hyper Optimized

parameters range value

Convolution layers 13-19] 19

Global average 1-4] 1

pooling layer

Fully connected 1-4] 1

layers

Activation function ReLU, Softmax, Sigmoid, ReLU, Softmax
Leaky ReLU]

Batch size 16, 64, 128] 64

Learning rate 0.0001, 0.01, 0.001, 0.00001] 0.01

Number of epochs 10, 20, 30, 40, 50] 30
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Screening & Risk Factors == Appalachian Region

Met Colorectal Screening Recommendations

CDC Places, 2023 (HP2030 Goal: T44%)

Gl Providers

Leaflet | Copyright 2022, University of Kentucky, Data Sources.
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Hi, this is Mike from Lexington,
Kentucky. I’'m a colon cancer survivor,

and my life was saved by a FIT test
just like the one you have now.
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Classification task

Classification group

Number of images for each group

Total number of images

Classification 1 Lesion 8,903 17,806
Not Lesion 8,903

Classification 2 Benign 1,800 3,297
Malignant 1,497

Classification 3 AKIEC 6,696 46,935
BKL 6,718
BCC 6,680
DF 6,658
MEL 6,692
NV 6,709
VASC 6,784
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Input Output Number of

image size image size parameters
Input layer - 224%x224%x3 0
Convolutional 224x224%3 112 x 112 x 32 1,408
block 1
Convolutional 112 x 112 x 32 56 X 56 X 64 3,136
block 2
Convolutional 56 x 56 x 64 56 x 56 x 128 10,368
block 3
Convolutional 56 x 56 x 128 28 x 28 x 128 18,560
block 4
Convolutional 28 x 28 x 128 28 x 28 X 256 37,120
block 5
Convolutional 28 x 28 x 256 14 x 14 x 256 69,888
block 6
Convolutional 14 x 14 x 256 14 x 14 x 512 139,776
block 7
Convolutional 14 x 14 x 512 14 x 14 x 512 270,848
block 8
Convolutional 14 x 14 x 512 14 x 14 x 1,024 541,696
block 9
Convolutional 14 x 14 x 1,024 14 x 14 x 1,024 1,052,672
block 10
Global average 14 x 14 x 1,024 1,024 0
pooling
Dense 1,024 2 2,050






OPS/images/fpubh-12-1415607/fpubh-12-1415607-g001.jpg
Cancer Incidence Rates in Kentucky Cancer Mortality Rates in Kentucky

2016 - 2020, By Appalachian Region 2016 - 2020, By Appalachian Region
Colon & Rectum Colon & Rectum

Age-Adjusted to the 2000 U.S. Standard Milion Population Age-Adiusted to the 2000 U.S. Standard Milion Population
Kentucky Rate: 48.0  per 100,000 Kentucky Rate: 16.0 / per 100,000

Cas.e [ FUX)

. sss | __FUXY

Al rates per 100, All rates per 100,000.

,000.
Data accessed July 1, 2024. Based on data released Aug 2023. Data for 2009- Data accessed July 1, 2024. Based on data released Aug 2023. Data for 2009~
2020 s preliminary. 2020 s preliminary.
© 2024 Kentucky Cancer Registry. © 2024 Kentucky Cancer Registry.
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 Input . Output Number of

Image size Image size parameters
Input layer - 222 x222x3 0
Conv2D 222%x222x3 222 x222x 16 448
Conv2D 222 x222x 16 220 x 220 x 16 2,320
MaxPooling2D 220 x 220 x 16 110 x 110 x 16 0
Conv2D 110 x 110 x 16 108 x 108 x 8 1,160
Conv2D 108 x 108 x 8 106 x 106 x 8 584
MaxPooling2D 106 x 106 x 8 53 x 53 x 8 0
Flatten 53x53x8 22,472 0
Dropout 22,472 22,472 0
Dense 22,472 128 2,876,544
Dense 128 2 258
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The mission of the Kentucky CancerLink is to reduce
and/or eliminate barriers to screening, diagnosis and

qgfm’fgw treatment of cancer.

-

Please let us know how we are doing. You do not need to give us your name unless you would like to.

( Did you return your kit?
YES ’ NO

What was helpful? You can check Why didn't you return the kit? You
more than one answer. can check more than one answer.
O Reminder Call from navigator O Changed my mind

0 Talkingcard O Already screened

O Fanily or friend encouraged me O Lostkit

B oiar O Other:

Comments?

Name (optional):

www.kycancerli
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Women requests Eligibility
cervical cancer criteria for
screening at self-sampling

primary care cervical cancer
g i
]:Jg | screening |

B |k

)

s

Invitation & Receives
reminders the
(7.21828days) | | invitation

B

Self-sampling kit Collects

collection from a sample at
community home or any
pharmacy convenient

location

POSITIVE NEGATIVE
HPV result HPV result

Primary care midwife call @ @
* HPV result explained

+ Cytology triage J (X
appointment
to guarantee. o | /Salut
adherence App

'

Unsatisfactory HPV result

Re-starts screening journey after a call
providing information about sample collection

J

Sample
processing &
HPV testing

Sample
shipping to
HPV
laboratory

o0

Self-sample
return at the
same community
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OPS/images/fmed-12-1580665/fmed-12-1580665-g002.jpg
HPV SELF-SAMPLING
T

; 3
NEGATIVERESULT | | POSITIVE RESULT |
: F 3
Repeat screening in 5 FHPV Types
years until the age of 651 not 16/18 HpV1E HPV16
.
Triage
I I . i cytologyet ! I I I
colposcopy o
ascus | [ HsiLor asc-us | [ Hsior AlS,
NILM orLSIL Asc-H || ASC NIM | orsi | | asct | |ASC | | carcinoma
Adequate | | Inadequate | | i i
previous | | previous : ; | i
screeningt | | screening ! | | |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, W B
f
i
ST
Co-testing {" Moderate-high risk colposcopy* | High risk colposcopy* " Very-highrisk colposcopy” |
1year & weeks tweeks ] 2weeks i






OPS/images/fmed-12-1580665/fmed-12-1580665-g003.jpg
Women requesting cervical cancer
screening at primary care:

N=6,802

Eligible & invited women:
93.4% (6,355 6,802)

Women who accept participation (HPV
self-sample collection at pharmacy):

86.0% (5,467 / 6,355)

Self-sampling screening participants:
+ 94.0% among those who accept
participation (5,140 / 5,467)
+ 80.9% among the total invited women
(5,140 / 6,355)

Non-eligible women: N=447, 6.6%

Time since last screening: N= 265, 59.3%
Under follow-up for cervical pathology: N=76, 17.0%
Age: N=45,10.1%

Absence of a cervix: N=25, 5.6%

Residing outside pilot area: N=15, 3.4%

Pregnancy: N=1,0.2%

Other reasons *: N=20, 4.5%

Self-sampling rejection: N=888, 14.0%

* Clinician-based screening performed: N=321, 36.1%
+ Actively rejection and demand clinician-based screening: N=219, 68.2%
+ Unknown reason for self-sampling rejection: N=87, 27.1%
+ Dual screening invitation (primary care & self-sampling}: N=15, 4.7%

+ No screening performed: N=567, 63.9%

*lukonence oo o)

Non-participating women with acceptance:
0, 18.3%

« Perform clinician-based screening:
= 267,81.7%

* No screening:
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Age Male Female

Cancer incidence rate per 100,000 population per year

25-29 47.1 70.3

30-34 67.0 119.7
35-39 90.7 177.4
40-44 126.9 268.6
45-49 2154 418.0
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Male Female

Proportion of cancer incidence per type in 25—49 Year Olds

Testicular cancer 14% Breast cancer 43%
Bowel cancer 11% Melanoma 9%
Brain, central nervous system, or Cervical cancer 8%

other intracranial cancer 10%

Melanoma 10% Thyroid 6%

Head and neck cancer 7% Brain, central nervous system, or
other intracranial cancer 6%

Other types of cancer 52% Other types of cancer 32%
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Strategy

Comprehensive
diagnostic protocols

Descriptiol

Implementation of structured diagnostic protocols based on evidence, including
age-specific guidelines to reduce age-related biases in diagnosis.

Expected outcome

Improved early detection rates, diagnostic accuracy, and
appropriateness of diagnostic procedures.

Training and awareness
programs

Education and training to enhance clinicians’ awareness of biases and equip them
with skills to recognize atypical cancer presentations. This includes case-based
learning and simulation exercises.

Increased clinician awareness, reduced diagnostic errors,
and improved management of atypical cases.

Patient-centered care

Extended consultation times, shared decision-making, improved communication
channels, and greater patient engagement in their diagnostic journey.

Enhanced patient satisfaction, trust, and engagement,
leading to more accurate and timely diagnoses.

Decision support tools

Integration of Al and other decision support tools to provide real-time
diagnostic guidance, with recommendations grounded in solid evidence of net
clinical benefit.

Reduction in diagnostic errors, improved decision-making
processes, and safer diagnostic practices.

Multidisciplinary teams

Collaboration with specialists such as oncologists, radiologists, and pathologists
to provide a more comprehensive and evidence-based diagnostic approach.

Reduced diagnostic errors, holistic evaluation of potential
cancer diagnoses, and improved outcomes.

Empathetic Training in empathetic communication to build stronger patient-provider Increased patient trust, adherence to diagnostic procedures,
communication relationships, with emphasis on active listening and validating patient concerns. and improved diagnostic outcomes.

Diagnostic Utilization of resources such as the ACR Appropriateness Criteria, NICE Reduced overdiagnosis and overtreatment, optimal
appropriateness tools Guidelines, and similar evidence-based tools to ensure diagnostics align with allocation of healthcare resources, and fewer delays.

clinical indications.

Reflective practice and
audits

Regular audits of diagnostic practices and reflective exercises to evaluate and
address potential biases in clinicians’ diagnostic approaches.

Continuous improvement in diagnostic quality and
adherence to best practices.
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Hyper Hyper parameter Optimized

parameters range value

Convolution layers 3-9] 7

Max pooling layers 1-4] 3

Fully connected 2-5] 5

layers

Activation function ReLU, Softmax, Sigmoid, ReLU, Softmax
Leaky ReLU]

Batch size 16, 64, 128] 64

Learning rate 0.0001, 0.01, 0.001, 0.00001] 0.001

Number of epochs 10, 20, 30, 40, 50] 30
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Classes Precision Recall/ Specificity F1 Scol Accuracy

Sen ity
CNN Model 1 Lesion 1,602 1,716 64 179 0.96 091 0.96 0.93 93.18%
Not Lesion 1716 1,602 179 64 0.90 0.96 0.90 0.93
CNN Model 2 Benign 332 273 27 28 0.93 092 091 0.92 91.67%
Malignant 273 332 28 27 0.90 091 092 0.90
CNN Model 3 AKIEC 1,667 9,917 6 0 1 1 0.99 1 98.72%
BCC 1,689 9,895 15 0 0.99 1 1 1
BKL 1,649 9,935 49 2 0.98 0.99 0.99 0.99
DF 1,629 9,955 2 0 1 1 1 1
MEL 1,525 1,0059 3 138 0.99 092 1 0.95
NV 1,680 9,904 0 0 1 1 1 1
VASC 1,745 9,839 67 10 0.95 0.99 0.99 0.97
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Without hyperparameter optimisation Hyperparameter optimisation using grid search

CNN model Precision Recall Specificity F1 Score Accuracy Precision Recall Specificity F1 Score Accuracy
CNN model 1 088 0.86 0.86 087 86.73% 093 0.94 093 093 93.18%
CNN model 2 082 0.84 0381 083 83.42% 091 0.92 092 091 91.67%

CNN model 3 0.85 0.84 0.83 0.85 85.61% 0.99 0.98 1 0.99 98.72%
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References

Dataset ut

Number of
images

Accuracy
achieved

Cassidy etal. (11)

AKIEC
BCC
MEL
scc

Internet

3,753

AlexNet

AKIEC = 92.3%
BCC=91.8%
MEL = 94.2%
SCC=95.1%

Liang (15)

AKIEC
BCC
BKL
NV
MEL

HAM10000
ISIC Archive

11,444

CNN

p<0.001

Dorj etal. (16)

MEL
BCC

PH?
ISIC 2016 Challenge
ISIC 2018 Challenge

7,849
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parameters range value
Convolution layers 1-4] 4

Max pooling layers 1-4] 2

Fully Connected 1-4] 2

layers

Activation function

ReLU, Softmax, Sigmoid,
Leaky ReLU]

ReLU, Sigmoid

Batch size 16, 64, 128] 64
Learning rate 0.0001, 0.01, 0.001, 0.00001] 0.001
Number of epochs 10, 20, 30, 40, 50] 30






