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Background | Genomics plays a role in nine of the ten 

leading causes of death in the United States,1 including 

hereditary cancers such as Lynch syndrome-related 

colorectal cancer (LS-CRC). Financial market 

research experts predict worldwide growth in the 

genetic testing market. The projected rise is due to the 

increase in cancer prevalence and genetic disorders, 

advancements in genetic testing techniques, and the 

surge in awareness of personalized medicine.2  A joint 

study by the University of Pittsburgh Medical Center 

and Healthcare Information and Management Systems 

Society (HIMSS) Media found that almost 90% of 

healthcare organizations currently provide or plan to 

provide genetic or genomic testing.3 This represents an 

increasing movement among healthcare organizations 

towards genomic innovation. Healthcare experts agree 

that genomics can propel prevention, outcomes, cost-

efficiency, and healthcare equity further than would 

have been achieved otherwise.3   

 

Similarly, cancer genetic testing has advantages over 

other means in predicting risk, diagnosis, delivering 

preventive interventions, improving outcomes, cost-

savings, and enabling a systematic process of 

providing care that does not vary in quality because of 

personal characteristics.1,3 Cancer genetic testing 

allows physicians to proactively implement preventive 

surveillance for those at high risk for hereditary 

cancers who have not yet been diagnosed. It also 

enables surveillance in the care of patients diagnosed 

with their first genetics-related tumor and the 

monitoring of biological relatives.4,5  Cancer genetic 

testing guides physicians on patient management, 

surgical options, and treatment choices, such as 

selecting chemotherapy agents. 4,5 Early detection and 

treatment facilitate better patient outcomes, lower 

treatment costs, and promote fair and impartial 

healthcare.4,5  

 

Despite these benefits, the literature demonstrates that 

only a small percentage of adult patients at higher risk 

for hereditary breast or ovarian cancer, who know their 

risk is higher than that of relatives without hereditary 

cancer,6 request or discuss genetic testing with their 

Background: Cancer genomic testing improves health outcomes for individuals at risk, 
drives cost-efficiency, and facilitates healthcare equity; however, little is known about 

how physician demographic and practice characteristics influence patient requests for 

genetic testing. Purpose: To explore whether (and to what extent) physician demographic 
and practice characteristics are associated with patient requests for cancer genetic 

testing. Methods: A cross-sectional quantitative design survey was distributed to 1240 

primary care physicians registered with the state health department who had active 
licenses and main practices in Florida. Primary care physicians were defined as those 

who practice family medicine, internal medicine, obstetrics, and gynecology. The survey 

tool was developed from a search of the literature and two previously validated surveys. 
It was administered using a modified Dillman strategy. The study sample size was 317 

physicians, with an 85% response rate based upon a targeted sample of 372. Statistical 

calculations were performed using SPSS version 27 and STATA release 17. Results: 
Logistic regression model found significant associations between patient requests and 

physicians' race and professional practice size. Physicians identified as White were 1.840 

times as likely to have patient requests for genetic testing (p=.036) than physicians whose 
race was other than White. Physicians whose professional practices were solo or small 

groups were 2.39 times as likely to have patient requests (p=.001) than physicians 

affiliated with larger practices. Discussion: Patient requests may be leveraged by 
physicians, other healthcare providers, and public health professionals; patient requests 

present a significant opportunity for increasing genetic testing and thus promoting better 

health outcomes for patients with Lynch syndrome-related colorectal cancer. 
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physicians or apply for testing. Furthermore, data 

indicate a declining trend in genetic testing in families 

affected by LS-CRC.7,8  Using national cancer survey 

data, Baer et al7 explored the perceived risk, 

knowledge, and use of genetic testing among 

respondents. They found that 40.2% of respondents 

indicated they were familiar with genetic testing for 

cancer risk, and 5.6% had discussed it with their 

physician. Among study participants stratified at the 

highest risk, those with two or more first-degree 

relatives with breast, ovarian, or Lynch syndrome-

associated cancer, 49.5% had heard of genetic testing; 

and only 14.8% had discussed it with their physician,7 

suggesting underutilization of physicians' expertise.  

Patient barriers to requesting genetic testing range 

from the psychological to the practical. There is the 

psychological incentive to avoid information, even 

when it is valid, the complexity of disclosure, 

associated costs, if not covered by insurance, and 

concerns with the loss of confidentiality.9,10,11,12   

 

Patient request is also influenced by perceived risk, the 

communication process within the family 

environment, and perceived emotional support.6 When 

patients do request genetic testing, it is influenced by 

several factors: having had a previous illness, the 

presence of symptoms, perceived vulnerability 

because a genetic condition exists in the family, being 

part of a population with an increased incidence of a 

particular disease, the influence of their education and 

training, a news story, social media, or product 

advertising.13,14  

 

Lynch syndrome is an inherited gene variant that 

increases the risk for several cancers: breast, 

endometrial, ovarian, prostate, urinary tract, bile-duct, 

brain, stomach, small bowel, and colorectal cancer, the 

most common Lynch syndrome-related cancer.15,16,17 

People with Lynch syndrome have a significantly 

increased risk of developing colorectal cancer at a 

younger age (average age of 45 years) than the general 

population (average age of 72). Lynch syndrome 

accounts for four to 16% of early-onset 

CRC.18,19,20,21,22 Additionally, 15% of sporadic cancers 

(cancers with no known cause) among adults younger 

than 50 have Mismatch Repair deficiency, a 

characteristic feature of Lynch syndrome.23 Persons 

with Lynch syndrome have a 50%-80% lifetime risk 

of developing CRC compared to a 2% risk among the 

general population. First- and second-degree 

biological relatives each have elevated risks for Lynch 

syndrome.16,24   

 

In a prior study,25 patient requests for genetic testing 

were the single most significant factor associated with 

adopting genetic testing by primary care physicians 

(PCPs). Given that cancer genomic technology has the 

potential to reduce disparities, increase access to 

quality care and improve health outcomes, it is 

essential to consider the role of patients in the 

utilization of genetic testing for LS-CRC. This study 

explores the association of physician demographic and 

practice characteristics with patient requests for Lynch 

syndrome-related cancer genetic testing.  

 

Physician demographics. The literature establishes 

that patient-physician racial/ethnic concordance 

influences the patient experience. Concordance 

positively affects communication and clinical 

decision-making, while differences moderate 

communication and decision-making.26  Other studies 

have found that physicians consistently received 

higher scores in racial/ethnic concordant patient-

physician dyads. In contrast, discordant dyads were 

associated with a lower likelihood of physicians 

receiving the maximum patient satisfaction score on a 

national outpatient health care survey.26,27 Cooper et 

al,28 Garcia et al,29 and Johnson et al30 have also 

established that patients reported race-concordant 

visits as being longer, were more satisfied with their 

physicians, and rated them as more participatory and 

trustworthy. Discordant social characteristics such as 

race affected patient-physician communication 

patterns and patients' perception of care.28,29,30  In light 

of these findings in the literature, we anticipated that 

physicians' demographic characteristics would have a 

differential effect on patient requests for genetic 

testing. 

 

Physician practice size. Scholarly research suggests 

that organizational size affects primary care delivery. 

Large institutions were more likely to have established 

genetic programs staffed with genetic experts who 

support physicians with patient counseling and 

interpreting test results.31 Because of this support 

system, we anticipated that patients whose physicians 

were affiliated with large groups would be more likely 

to request genetic testing.  

 

Results | We used a cross-sectional quantitative 

survey design to answer our research question: which, 

if any, physician or practice characteristic is associated 

with patient requests for LS-CRC genetic testing?  

 

Sample. The study population consisted of 11,572 

physicians. A list of physicians was acquired from the 

state health department. The list was randomized and 

used to select the sample frame. A targeted study 

sample size of 372 was determined using the Raosoft 

sample size calculator 32 for a 95% confidence interval 

(CI) and a 5% sampling error. The study sample size 

was 317 physicians, with an 85% response rate based 

upon a targeted sample of 372. PCPs were defined as 

those who practice family medicine, internal 

medicine, obstetrics, and gynecology. Those with 
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active licenses and main practice sites in Florida were 

eligible for this study.   

 

Procedure. The surveys were distributed over two 

periods, August 2017 to October 2017 and November 

2017 to April 2018, through mail and email, using a  

modified Dillman33 strategy.   

 

Survey Instrument. We developed the survey tool 

from a literature review and two previously validated 

surveys.34,35 Factor analysis and Cronbach alpha 

established survey reliability. We anticipated the 

survey would take approximately 10 minutes to 

complete. The survey questionnaire consisted of 43 

questions answerable on a five-point Likert scale and 

nine questions related to physicians' personal and 

professional characteristics. The findings from the 43 

questions were the content of a previous publication.36  

 

Dependent Variable. The dependent variable, patient 

requests, was operationalized as physicians who 

reported patient requests for cancer genetic testing in 

the previous two years.  

 

Independent Variables. Six demographic and 

professional characteristics measures were the 

independent variables: physician age, gender, race, 

ethnicity, practice affiliation, and source of advice.  

 

Variable Coding. The dependent variable "Have you 

had patient requests for cancer genetic testing in the 

previous two years?" was constructed by physician 

responses "Yes" or "No." Respondents were coded as 

1 for the dependent variable if they answered "Yes" 

and 0 if they did not. We coded the independent 

variables as follows: Age Range, 0 for 60 years or 

older, 1 for 20-59 years; Gender, 0 for female, 1 for 

male; Race, 0 for non-White, 1 for White; Ethnicity, 0 

for non-Hispanic, 1 for Hispanic; Professional Practice 

Size, 0 for large group/hospital affiliation, 1 for 

solo/small group affiliation; Source of Advice, 0 for 

non-internet, 1 for the internet.  

Data Analysis. Descriptive analysis provided sample 

summaries and assessed frequencies, chi-square 

examined differences between categorical variables 

among the sample, while binary logistic regression 

analysis produced odds ratios to determine which, if 

any, of the variables were significantly associated with 

patient requests for cancer genetic testing (with alpha 

set at 0.05). Statistical calculations were performed 

using SPSS version 27 37 and STATA release 17.38  

 

Results |The study included 317 PCP respondents. 

The majority (63.62%) of PCPs were in the 20-59 age 

range, 199 (65.7%) were males, 218 were White 

(72.7%), and 89.9% were non-Hispanic or Latino 

(Table 1). Approximately 46% of respondents had 

patient requests for cancer genetic testing. Forty-four 

percent of PCPs reported practicing in solo or small 

groups with five or fewer physicians39 and were 

classified as independently affiliated. Most physicians 

in this study sample, 55.8%, were affiliated with large 

practices defined as large groups, hospitals, academic 

research universities, federally qualified health 

centers, health departments, and similar affiliations.  

 

Chi-square tests of independence were performed to 

examine associations between various physician 

factors and patient requests for genetic testing. 

Significance was found between professional practice 

and patient requests for genetic testing. Fifty-six 

percent of physicians in solo or small group practices 

reported receiving patient requests for cancer genetic 

testing, compared to 39% of physicians who practiced 

in large groups. Chi-square tests of independence 

showed no significant associations between patient 

requests and physician age, gender, race, ethnicity, or 

source of advice. 

 

We conducted a binary regression (Table 3) to 

compare patient requests for cancer genetic testing and 

physician characteristics. The final model 

demonstrated that physician race and professional 

practice size were significantly correlated with the 

dependent variable, patient requests.  

Adjusted odds ratios indicated that physicians who 

identified as White were 1.840 times as likely to have 

patient requests for genetic testing (p=.036) than 

physicians whose race was other than White in our 

sample. Physicians whose professional practices were 

solo or in small groups were 2.39 times as likely to 

have patient requests (p=.001) than PCPs in large 

groups. Other independent variables: age, gender, 

ethnicity, or source of advice were not significant.  

 

Discussion | Studies have found that physicians are 

more likely to order genetic testing at the patient's 

request.25,40 This study was conducted using a 

randomized survey method of PCPs in Florida. It 

examined physician demographic and professional 

characteristics and their association to patient requests 

for genetic testing related to LS-CRC. We found that 

patient requests varied by physician demographics and 

practice characteristics.  

Physician demographics. Our research demonstrated 

that physician race was associated with patient 

requests. Several factors may explain this finding. The 

body of literature corroborates that patient-physician 

race and ethnicity are positively associated with 

communication, patient satisfaction, and physician 

clinical decision-making.26,27 Furthermore, patients of 

the same race as their physicians reported that their 

visits lasted longer, had more engaging visits and 

perceived a higher level of care.28,29,30 Thus, they 

viewed their physicians as more trustworthy, which is 
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critical to reducing health care disparities and 

improving healthcare outcomes.  

 

The socioeconomic status (SES) of the physicians' 

patient mix may also explain our finding of higher 

patient requests among physicians identified as White. 

Research studies have shown that SES influences 

utilization and access to medical services. For 

example, in a study consisting of only female patients, 

physicians were more likely to order comprehensive 

BRCA testing for non-Hispanic White women, 

women who were college-educated, married, and had 

higher incomes. Studies have also shown that SES 

factors are associated with higher health literacy, self-

efficacy, and seeking and obtaining information.41,42,43    

 

Conversely, studies have found that physicians who 

serve a high proportion of minority, Medicaid, 

uninsured patients, and patients whose primary 

language is one other than English "were significantly 

less likely than their peers who serve fewer minority 

patients to have ever ordered a genetic test for breast 

cancer, colon cancer, and Huntington disease." 44,45  

Patient cynicism may offer additional insight into the 

findings in this study related to physician race.46 There 

is a long history of distrust of the medical system in 

the United States due to racial discrimination, 

eugenics, and unethical medical research practiced in 

the past. This lack of confidence may influence the 

relationship and communication between patients and 

physicians, impacting requests for medical care related 

to genetics. Consequently, it is essential to 

acknowledge the legacy of patient mistrust of the 

healthcare system, especially as it pertains to genetics.  

 

Physician practice size. In this study, physician 

practice size was significantly associated with patient 

requests. The researchers in this study anticipated that 

physicians affiliated with large institutions such as 

teaching hospitals and academic institutions would 

receive more patient requests for cancer genetic 

testing. The literature suggests that large institutions 

were more likely to have established genetic programs 

and a cadre of genetic experts to support physicians 

with interpreting test results.31 However, our analysis 

found that physicians practicing in solo or small 

groups had more patient requests for cancer genetic 

testing than physicians in large group practices. Ng 

and Ng47 found that physician practice size was 

negatively associated with patient satisfaction. Van de 

Ven48 found a negative correlation between patient 

satisfaction and clinic size.   One possible reason for 

this outcome may be that the complexity of an 

organization's structure increases with size.49 

Physicians in private practice have higher practice 

autonomy, which may allow for greater freedom when 

ordering tests.31,50   

 

Study Limitations. The study response rate was just 

under the level required to generalize study findings 

(372 surveys for 95% confidence interval and a 5% 

sampling error) 

(http://www.raosoft.com/samplesize.html) and 

therefore presents the possibility of non-response bias. 

However, non-response bias in physician surveys may 

be less of an issue than in surveys of the general public, 

given the similarity in knowledge, training, attitude, 

and behaviors compared to the general public.51,52 A 

second limitation is that this study did not include 

patients themselves, who may have different 

perspectives than those provided by physicians. 

Finally, the increase in familywise error rate across the 

reported binary logistic regression analysis for 

physician race and patient requests was not controlled. 

Overall, we consider this research relatively 

preliminary and encourage replication. 

Table 1. Sample Descriptives 

Variable Percentage % 

Dependent Variable 

Patient Requests Genetic Testing (n=312)  

Yes 46.2% 

Demographic Characteristics 

Age Range (n=305)  

20-59 63.6% 

Gender (n=303)  

Male 65.7% 

Race (n=300)  

White 72.7% 

Ethnicity (n=298)  

Hispanic or Latino 10.1% 

Professional Characteristics 

Professional Practice Size (n=313)  

Solo or Small Group (5 or fewer)   44.1% 

Source of Advice (n=306)  

Internet 39.50% 
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Table 2. Cross Tabulations with Chi-Square between Patient Requests for Cancer Genetic Testing and Physician 

Characteristics 

  PCP had Patient Requests for Cancer 

Genetic Testing 

PCP Professional Practice is Solo or Small Group  No Yes Total 

No  61.1% 38.9% 100.0% 

Yes  44.5% 55.5% 100.0% 

Total Count 168 144 312 

2 = 8.538 p = 0.003 

PCP Source of Advice is the Internet  No Yes Total 

No  50.3% 49.7% 100.0% 

Yes  59.5% 40.5% 100.0% 

Total Count 163 139 302 

2 = 2.486 p = 0.115 

PCP Age is 20-59  No Yes Total 

No  53.7% 46.3% 100.0% 

Yes  53.4% 46.6% 100.0% 

Total Count 161 140 301 

2 = .003 p = 0.950 

PCP Race is White  No Yes Total 

No  61.0% 39.0% 100.0% 

Yes  50.5% 49.5% 100.0% 

Total Count 158 138 296 

2 = 2.631 p = 0.105 

PCP Ethnicity is Hispanic or Latino  No Yes Total 

No  53.4% 46.6% 100.0% 

Yes  56.7% 43.3% 100.0% 

Total Count 158 136 294 

2 = 115 p = 0.735 

PCP Gender is Male  No Yes Total 

No  48.1% 51.9% 100.0% 

Yes  56.9% 43.1% 100.0% 

Total Count 161 138 299 

2 = 2.136 p = 0.144 

 

Table 3. Binary Logistic Regression for Association between Patient Requests for Cancer Genetic Testing and 

Physician Characteristics  

Variables Odds Ratio LCI UCI p-value 

Age  

20-59 

 60+ 

 

1.159 

1.000 

 

 .668 

 

2.010 

 

 .601 

Gender  

Male 

 Female 

 

 .616 

1.000 

 

.359 

 

1.056 

 

 .078 

Race 

White 

 Non-White 

 

1.840 

1.000 

 

1.041 

 

3.250 

 

 .036 

Ethnicity 

Hispanic 

 Non-Hispanic 

 

 .857 

1.000 

 

 .373 

 

1.968 

 

 .716 

Practice Size  

 Solo or Small Group (5 or fewer) 

 Large Group or Hospital  

 

2.390 

1.000 

 

1.452 

 

3.934 

 

 .001 

Source of Advice 

Internet  

 Non-Internet 

 

 .664 

1.000 

 

 .405 

 

1.089 

 

 .105 
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Implications for Public Health Practice | Genomic 

Medicine is increasingly incorporated into diagnostic 

practices and patient care to guide preventive 

medicine, improve health care equity, improve clinical 

outcomes, and realize cost efficiencies. Consistent 

adoption of genetic testing protocols for patients 

newly diagnosed with colorectal cancer will help 

achieve the anticipated benefits of genomic 

technology for patients with LS-CRC. The extant body 

of literature reveals that patient requests are highly 

associated with physician adoption of genetic testing 

for hereditary diseases such as LS-CRC. This study 

examined PCPs' demographic and professional 

characteristics and their association with patient 

requests for LS-CRC. Our findings indicate that 

physician race and practice size are associated with 

patient requests for LS-CRC genetic testing. These 

findings point to the need for increased awareness and 

targeted education among physicians on the impact of 

race and practice size on patient requests for medical 

services. It also raises the need for patient-focused 

education that explores and addresses self-efficacy, 

regardless of physician race and practice size. To 

better understand the implications of these results, 

future studies could address patient knowledge about 

genetic testing for inherited cancer and patient self-

efficacy to navigate their medical care options once 

diagnosed with colorectal cancer. 
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