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Overview

1. Why use CCMs such as coincidence 
analysis (CNA)

2. How CNA is different from other approaches

3. Application of CNA in real studies



Traditional Quantitative Methods

• Require large sample sizes

• Focus primarily on quantitative 
data

Configurational Comparative 
Methods (such as CNA)

• Small to large sample sizes

• Quantitative or qualitative data 
(or both)

Potential Advantages

Many methods can be used to make causal inferences 

(with caution)



Home Fire

Outcome

Old faulty electrical outlet

AND nearby couch

“Causal” Factors



Traditional Quantitative Methods      
(Inferential Statistics)

• Independent variable(s) 
change the probability that 
the outcome will occur

Configurational Comparative 
Methods (such as CNA)

• Presence or absence of one or 
more factors make a difference 
in whether the outcome occurs

Distinct Analytic Approaches



CNA Finds Difference Makers

Oxygen is necessary but not a difference maker because it is always present



CNA can only identify factors that make a difference among 

observed cases

Home Fire



Traditional Quantitative Methods      
(Inferential Statistics)

• Strength of relationships 
between variables using 
correlations

Configurational Comparative 
Methods (including CNA)

• Consistent patterns of factor 
and outcome values using 
Boolean algebra

Other Distinctions Between Approaches



Traditional Quantitative Methods      
(Inferential Statistics)

• Random sampling           
(gold standard)

• Pre-planned analyses  

Configurational Comparative 
Methods (including CNA)

• Purposive sampling

• Iterative approach

Other Distinctions



Apply theory and empirical knowledge of cases

Iterative Approach



Inferential Statistics

• A change in each 
independent  variable    
may    or    the chance the 
outcome occurs 

  

CNA

• Multiple factors may work 
together or in a sequence for 
the outcome to occur

• More than one path may lead 
to the same outcome

Distinct Types of Causal Assumptions



Home Fire

Multiple independent (unique) paths to 

the same outcome

#1

#2



Structural Equation Model (SEM)



SEM

• Intermediate outcomes 
“mediation”

• Measures of model fit     
(e.g., RMSEA, CFI)  

  

CNA

• Intermediate outcomes   
“causal chains”

• Measures of model fit         
(e.g., consistency & coverage)

Some Similarities



First Study Example

Demonstrate how CNA can identify patterns that 
are unclear based solely on a traditional 

qualitative approach



Background:
Goals of Precision Public Health

Reduce care that 
is NOT risk 
appropriate

(i.e., unhelpful or 
even harmful)

Ensure all people 
access care that is 

appropriate for 
their level of cancer 

risk

High-value care Low-value care





Breast Cancer Risks Vary by Gene
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NCCN. Genetic/Familial High-risk Assessment: Breast, Ovarian, and Pancreatic.. https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf 

Bilateral mastectomy 

or

Annual mammogram 

and breast MRI

Annual mammogram 

and breast MRI

Annual mammogramOver half with a moderate risk 

gene had a bilateral mastectomy 
(including some women with no cancer)

Genes

https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf


Ovarian Cancer Risk Management Guidelines

NCCN. Genetic/Familial High-risk Assessment: Breast, Ovarian, and Pancreatic.. 
https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf 

BRCA1/2

(20-40%)

PALB2 ATM CHEK2

Risk reducing 

salpingo-

oophorectomy 

(RRSO)

Potential increase in risk: insufficient 

evidence to recommend RRSO 

(manage based on family history)

     

   No increased risk

Over 70% had their 

ovaries removed

https://www.nccn.org/professionals/physician_gls/pdf/genetics_bop.pdf


Low-value Care

• Overuse or inappropriate use of screening, diagnostic services, 
and treatments

• harm outweighs benefits

• wastes patients’ time or money 

• does not increase the value of care to the patient

https://www.whitehouse.gov/precision-medicinehttps://www.commonwealthfund.org/publications/2019/mar/choosing-wisely-international-movement-toward-appropriate-medical-care



Study Purpose

To identify factors that result in following or 
not following NCCN guidelines

supported by research grants 

from the University of South 

Florida and Vanderbilt Cancer 

Center’s Breast Spore 

(5P50CA098131-19) 



Telephone interviews 

with 33 Females with 

pathogenic variants:

 

• 12 CHEK2 

• 4 ATM

• 17 PALB2

SAMPLE

Following NCCN Guidelines

Not following NCCN guidelines

N=13

N=20



3-Stage Iterative 

Qualitative Approach:

 

(1) inductive coding

(2) deductive coding 

(3) extended analysis 

and verification

DATA ANALYSIS

Coincidence Analysis:

• Discover factors consistently 

differentiate between 

females who follow NCCN 

and those who do not



Following NCCN Guidelines

Not following NCCN guidelines

33 Females with 

pathogenic variants:

 

• 17 PALB2

• 4   ATM

• 12 CHEK2 

Different reasons for their cancer risk 
management  (CRM) decisions 

N=13

N=20

Trust in care

Trust in Care

“I do believe that they know what 
they’re doing, and I have to trust 

that they do.” 

[Patricia, ATM, age 67]



Following NCCN Guidelines

Not following NCCN guidelines

Different reasons for their cancer risk 
management  (CRM) decisions 

N=13

N=20

Low anxiety/fear

Low Anxiety and Fear

“I was not anxious…I didn’t pursue any 

kind of surgical option.” 

[Melinda, ATM, PALB2, age 61]



Following NCCN Guidelines

Not following NCCN guidelines

Different reasons for their cancer risk 
management  (CRM) decisions 

N=13

N=20

Clinician recommended

surgery
Recommendation

“…all my providers were like, 

‘Yes, you’re doing the right 

thing keep going.” 

[Katie, ATM, PMS2, age 49

When referring to her 

mastectomy decision]



Clinician Recommendation

• Five reported their clinician 
recommended surgery that was 
inconsistent with the guidelines

• Four of the five followed their 
clinician’s recommendation

• One chose to seek a second opinion 
from a different clinician who did NOT 
recommend surgery

 Victoria  

     Allison

Robin       

Heidi  

          Katie

Bold = had guideline 
inconsistent surgery

pseudonyms



Following NCCN Guidelines

Not following NCCN guidelines

Different reasons for their cancer risk 
management  (CRM) decisions 

N=13

N=20

Reduce Worry and Fear

“I no longer have anything 
to worry about with the 

breasts because I had a 
bilateral mastectomy.”

[Allison, CHEK2, age 50]

High anxiety/fear



Role of Fear & Anxiety

• 12 described high cancer anxiety/fear 

• ONLY 6 had surgery inconsistent with 
guidelines

• How can I argue that anxiety/fear is 
truly playing a role in the decision?

Donna    
Courtney        
Samantha 

Shelly       

Karen     
Paula       

Margaret               
Lynn             
Marci             

Fear

Anxiety

Katie         

Victoria

Allison 

Bold = had guideline 
inconsistent surgery

pseudonyms



CRM Decisions

Donna    
Courtney        
Samantha 

Shelly       

Karen     
Paula       

Margaret               
Lynn             
Marci             

Fear/Anxiety

Allison 

Katie         
Victoria

coincidence 
analysis (CNA) 

uncovers 
difference 
makers

Heidi 

Patricia, Connie. Kim, 
Sara. Kristine, 

Francis, Melinda

Bold = had guideline 
inconsistent surgery

Trust in Care



CRM Decisions

Donna    
Courtney        
Samantha 

Shelly       

*Karen     
Paula       

Margaret               
Lynn             
Marci             

Fear/Anxiety

Clinician 
Recommended 

Surgery

Allison Robin        

Katie         

Heidi 

*Victoria

Patricia, Connie. Kim, 
Sara. Kristine, 

Francis, Melinda

Surgery Before 
Testing

*Rebecca

Emma, Lindsay, 
Elizabeth, Joanna, 
Louise, Holly, Julia

*Not explained by CNA model

Latonya, Jill, 
Cindy, Susan

Bold = had guideline 
inconsistent surgery

Trust in Care



Implications

CNA helped make sense of qualitative themes

Improving trust in providers may prevent unnecessary surgery 
among women who are anxious about cancer as long as 
providers don’t recommend such surgeries

A quantitative approach might miss the importance of anxiety 

Since only half of those with anxiety had unnecessary surgery 

finding a correlation is unlikely even with a larger sample



Second Study Example

Demonstrate the use of data matrix heat mapping and CNA 
to understand what contributes to implementation success



Principal Investigator - Alanna Kulchak Rahm, PhD, MS

Funded by the National Cancer Institute

1R01CA211723-01A1



Universal Tumor Screening (UTS) Programs

19 cases 

(organizational units) 

within 9 healthcare 

systems 

Optimized programs

n=4

Nonoptimized programs

n=10

No program

n=4



Using Consolidated Framework for 

Implementation Research (CFIR 1.0)

Qualitative Coding



Summarized Coded Data

(creating a matrix for each case)

Matrix example 

showing all 4 

stakeholder 

interviews that 

comprise case 7 

Data Matrix Heat Mapping



Color Coded and Combined Data from 

Stakeholders

Final summary row 

for case 7

Process 

repeated for 

each case



Compiled Summary Rows for Each Case into New File 

and Organized Cases by Outcome

Final summary row 

for case 7



Collapsed some Codes



Final Calibrated Data Matrix Heat Map



Implementation Outcomes

Factors
 

Planning & Engaging UTS Program

Optimization

Optimized

Non-optimized 

programNo program

Ongoing 

plan/engageLimited

Absent

Cosmopolitan 
Peer Pressure Inner Setting

Implementation 
Champion

Cost Concerns Inner Setting

Attitudes/Knowledge 

Advantage/Evidence
Maintenance 

Champion

CNA Modeling



Final CNA
 Solution



Path to Fully Optimized Program

All 4 optimized programs



Ongoing Planning and Engaging

2 of 10 Non-

optimized 

programs

All 4 Optimized programs



Paths to Non-optimized Programs

2 cases with ongoing planning and engaging

8 other cases



Path Preventing Implementation

All 4 cases with no program



In Conclusion CNA…

1. Provides a unique approach to analyzing 
relatively small sample sizes

2. Identifies patterns that may be missed using only 
traditional statistics or qualitative analysis 

3. Uncovers complexities in implementation science
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