
Clinical genetics issues encountered by family
physicians
Louise S. Acheson, MD, MS1, Kurt C. Stange, MD, PhD2, and Stephen Zyzanski, PhD3

Purpose: To describe the genetics-related clinical issues encountered by family physicians, and the medical

problems they referred to genetics consultants. Methods: Questionnaires were mailed to a nationwide, random

sample of 498 practicing family physicians, asking how many times in the past year they discussed genetic

information about 19 familial or genetic conditions with patients and what proportion of the families with each

genetic condition were referred for genetics consultation. Factor analysis was used to group the conditions.

Results: The response rate was 38% (n � 190). Respondents were similar to nonrespondents except that more

were women. Most family physicians reported discussing the genetics of common cancers, cardiovascular disease,

and Alzheimer’s disease with two or more patients in the past year. Thirteen percent had referred families for

genetics assessment of breast-ovarian cancer but only two made genetics referrals for cardiovascular disease or

dementia. 25% to 50% of family physicians had addressed genetic issues in at least one family with hemoglobi-

nopathy, a blood clotting disorder, hemochromatosis, mental illness, vision loss or deafness, chromosome

abnormality, infertility or pregnancy loss, congenital anomalies, mental retardation, and neurofibromatosis. Most

cases were not referred to geneticists. Of respondents, 23% said that genetics consultation is very difficult to

obtain or unavailable and 18% listed ethical and social dilemmas related to pursuing genetic diagnosis. Conclu-

sion: Nationwide, family physicians address a variety of genetics issues with patients, most frequently consulting

geneticists for perinatal conditions and familial cancers. Access to genetics consultation is more difficult in rural

areas. These data may be used in organizing genetics services and in planning professional education programs

for primary care clinicians. Genet Med 2005:7(7):501–508.
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Primary care clinicians will be the first contact and source of
referral for most patients with genetic concems.1–4 Family physi-
cians care for multiple members of the same family, and may
therefore be particularly likely to address heritable disorders.5

Burgeoning media publicity may lead patients to ask their physi-
cians for information about genetic testing,6–8 even though spe-
cific knowledge of the genetic bases for many common diseases
has yet to develop to the point where genetic testing is clinically
applicable. Indeed, emerging interest in the genetics of multifac-
torial conditions seen frequently in primary care provided impe-
tus for this study. There are few recent published data from non-

referral settings that describe the types of genetic information and
consultationneeded by primary care physicians in everyday prac-
tice.1,9–11 However, such data are essential for planning services,
educational programs, and information resources related to clin-
ical genetics thatwillbe relevant, accessible, anduseful forprimary
care practitioners and their patients.
This study had the following aims: (1) to identify how often a

representative sample of US family physicians report addressing
the genetic aspects of various heritable conditions during a year of
practice; and(2) to identifywhichmedicalproblemswere likely to
be referred by family physicians to genetics consultants. We hy-
pothesized that family physicians would encounter a wide variety
of medical conditions that they or their patients believe to have a
genetic component, but that some conditions would be unlikely
to lead to genetics consultation. Barriers to access, lowprobability
of aMendeliandisorder, and lackof evidenceabout theusefulness
of genetic tests for care of some common conditions would limit
the likelihood of referral to a geneticist.7,12

METHODS

A brief, anonymous survey questionnaire was mailed in the
winter of 2000-2001 to a nationally representative sample of
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practicing family physicians. This survey asked the frequency
with which these physicians had addressed genetics issues in
patient care during the past year, and what proportion of fam-
ilies with each condition they referred for genetics consulta-
tion. This research protocol was approved by the University
Hospitals of Cleveland Institutional Review Board.

Survey instrument:

The questionnaire was designed for brevity in order tomax-
imize response rate. It was titled, “What genetic issues have you
encountered recently in your clinical practice?”
The genetics-related questions were as follows:
(1) Aside from routine screening of prenatal patients, how

many times in the past year have you identified a need to ad-
dress a medical condition from a genetic perspective or has a
patient asked you about the genetic basis or genetic testing for
any of the following medical conditions?
This was followed by a checklist of 19 categories of condi-

tions, with response options of 0, 1, 2, andmore than 2 times in
the past year.
(2)What proportion of the families with each condition did

you refer to a geneticist or a genetic counselor?
In a separate column next to each condition, physicians

were instructed to write in the proportion referred.
(3) Did any issues arise in your clinical practice related to

ethical or practical dilemmas surrounding how genetic infor-
mation would be obtained or how it would be used?
If so, please describe your specific experiences.
Question 3 provided blank space for entirely open-ended

responses.
Physicians were asked howmany hours of continuingmedical

education about genetics they had participated in during the pre-
vious 2 years. They were also asked to rate, using a 5-point scale
from“Easy” to “Unavailable,” the accessibility of face-to-face and
telephone consultation with geneticists and genetic counselors.
Demographic information was elicited from respondents. For
nonrespondents, gender, region, board certification, residency
training, and year of graduation were available for comparison.
(See Table 1.)
Disorders with a prevalence of known genetic alterations of

at least 1 in 5000 were chosen for potential inclusion in the
survey.13–15 This threshold was based on an estimated panel of
1500 to 2000 patients per family physician, so that disorders on
the list would have a high probability of having been encoun-
tered in practice. The list was reviewed by primary care physi-
cians and geneticists who were consultants to the Genetics in
PrimaryCare faculty development initiative, as part of the pro-
cess of developing a curriculum in genetics for primary care
educators.16 The list includes both multifactorial and Mende-
lian disorders that manifest at various ages. (Table 2 lists the
conditions included in the questionnaire.) A few conditions
(e.g., psychiatric disorders) were added because of recent me-
dia attention to their genetic aspects. Congenitalmetabolic dis-
orders such as phenylketonuria (PKU) were included, al-
though each is rare, because they are the target of universal
newborn screening. An earlier version of the questionnaire was

pilot-tested with 25 family physicians from various regions of
the US, and revised to reflect their responses. The formal ver-
sion of the questionnaire listed the genetic conditions in de-
scending order according to the frequencywith which the pilot
sample reported having encountered them in practice.

Sample

A nationwide, random sample of 498 practicing family physi-
cian members of the American Academy of Family Physicians
(AAFP) received the questionnaire by mail. Second and third
mailings were sent to nonrespondents at approximately monthly
intervals. A sample size calculation showed that 190 respondents
provide 80% power (at an alpha level of 0.05) to detect a small
difference of 5% to10% in theproportionof physicians reporting
having recently addressed a given genetic condition. AAFPmem-
ber files were chosen as the sampling frame because demographic
information is available for comparing respondents with nonre-
spondents andwe could conveniently select a regionally stratified,
randomsampleof familyphysicians includingonly those inactive
practice. Approximately 85% of U. S. family and general practi-
tioners in office-based practice are members of the AAFP.17

Data analysis

Demographic descriptors of respondents and nonrespondents
were compared. Descriptive data on each of the genetic condi-
tions seen in clinical practice, the proportion referred, and the
perceived ease of genetics consultationwere generated and tested,
using Chi square, two-tailed t tests, and ANOVA, for differences
by region of the country, urban versus rural practice location,
physiciandemographics, andwhether thephysicianprovidespre-
natal care. Physicians’ written comments, particularly those de-
scribing ethical and practical dilemmas related to the use of ge-
netic information, were listed verbatim, independently
categorized by threemembers of the research team, and the cate-
gories formalized by consensus. To estimate the number of cases
referred for genetics consultation, we coded “more than 2 fami-
lies” as 3. The total number of cases referred for genetics consul-
tationwas then computed by totaling the number of families seen
with the condition, and multiplying by the proportion referred.
This estimate thus represents a minimum.
Finally, we wanted to discover whether physicians’ reported

likelihood of addressing the various genetic and familial con-
ditions could be used to group the conditions into categories. A
principle axis factor analysis with varimax rotation was per-
formed on the frequencies of addressing the entire list of med-
ical conditions. Factors were defined by genetic conditions
with factor loadings greater than 0.30 (accounting for about
10% of the variance) in order to enhance interpretation of
factors by focusing on the more stable associations.

RESULTS
Physician demographics

Table 1 shows the demographic characteristics of the sam-
ple, and comparisons with nonrespondents. The response rate
was 38% (190/498). Respondents were similar to nonrespon-
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dents except that a higher proportion of female physicians re-
turned the survey.

Self-reported frequency of addressing genetics issues

Every responding physician reported having addressed at
least one clinical condition from a genetic perspective in the
past year. Table 2 shows the frequency with which genetic as-
pects of diseases on the list were addressed by responding phy-
sicians. Items in Table 2 are ordered by clusters from the factor
analysis. The first cluster consists of common, multifactorial
diseases; the second is a group of conditions more commonly

addressed by physicians providing prenatal care; the third rep-
resents less frequently encountered genetic conditions. Physi-
cians wrote in additional genetic conditions that they had en-
countered in the past year of practice, including Huntington
disease, whichwasmentioned by 3%, inflammatory bowel dis-
ease, cardiomyopathy, diabetes, incontinenti pigmenti, chro-
mosomal translocations, familial melanoma, Tourette syn-
drome, Asberger syndrome, alpha-l antitrypsin deficiency,
cleft palate, and myotonic dystrophy.
The reported number of hours of recent CME related to

genetics was positively related to the frequency of addressing

Table 1
Sample Demographics

Variable Difference

Percent of

p value
Practicing physician members of the
American Academy of Physiciansa

Respondents
n � 190

Nonrespondents
n � 308

Gender: Male 74 87 �.001

Year of Medical School Graduation .20

Before 1980 46 41

1980-1989 36 44

1990 of after 19 15

Board Certified in Family Practice 96 93 .21

FP Residency Graduate 87 84 .47

Region of the United States .45

Northeast 22 17

Midwest 34 32

South 25 30

West 20 20

Size of community where FPs practice N/A

Rural or small town 47

Large town 11

Suburban 29

Urban 12

Percent of patients in Managed Care

Mean � standard deviation 42�28 37

25% or less 34

26%-50% 31

51%-100% 36

Practice Arrangement

Solo Family Practice 21 18

Family Practice Group 53 51

Multispecialty group or Community Health Center 25 22

Unknown – 9

Provide Prenatal Careb 37 �31

aAmerican Academy of Family Physicians17
bRespondents compared to proportion of AAFPmembers who provided intrapartum care in 2000. (Additional proportion of comparison group providing prenatal
care unknown.25)

Genetics in family medicine

September 2005 � Vol. 7 � No. 7 503



genetic conditions in practice. Physician gender, year of med-
ical school graduation, and practice setting were not associated
with the frequency of addressing genetic aspects of any of the
groups of conditions (data not shown).

Referrals to geneticists

Most cases where genetics issues were addressed were not
referred for genetics consultation. Table 3 shows, for each
condition, the proportion of all respondents who had re-
ferred at least one family to a geneticist in the past year
(column 1), and estimates the number of referrals per 100
respondents (column 3). The most common referrals were
for perinatal conditions and for genetics assessment of a
family history of cancer. Column 2 of Table 3 omits physi-
cians who did not encounter a given condition, and shows
the proportion of physicians addressing a given condition
who made a genetics referral.

Accessibility of genetics consultation:

Table 4 shows that 24% of all respondents said that genetics
consultation is very difficult to obtain or unavailable to their

patients. Most suburban and urban family physicians said that
genetics consultation was easy to obtain, while 31% of rural
and small town practitioners said that face-to-face genetics
consultation is very difficult or unavailable. Eleven percent of
respondents practice more than a 2 hour drive from a genetics
consultant. Perhaps because genetics referrals were uncom-
mon, we found no difference in the self-reported referral rates
of physicians who expressed difficulty obtaining genetics con-
sultation versus those without difficulty (P � 0.36, data not
shown), nor for rural and small town physicians compared to
urban/suburban physicians (P � 0.54, data not shown).

Ethical and social dilemmas related to genetic information

Eighteen percent of respondents listed ethical and social di-
lemmas that arosewhen consideringwhether to pursue genetic
diagnosis. The most common comment (from 7 physicians)
was that families chose not to pursue genetic testing for BRCA
mutations or other adult disorders (colon cancer, thrombo-
philia) because they feared insurance discrimination. Table 5
lists a wide variety of other ethical and social issues encoun-

Table 2
Proportion of family physicians who addressed genetic aspects of listed conditions

Percent of 190 physicians Number of families in one yeara

No Yes 1 2 �2

Common, multifactorial conditions

Cardiovascular disease 17 83 3 2 78

Family history of breast-ovarian cancer 11 89 14 10 65

Family history of colon/endometrial cancer 21 79 10 6 62

Family history of other cancers 51 49 7 5 37

Alzheimer’s disease 22 78 14 15 49

Conditions more often addressed by family physicians providing prenatal careb

Abnormal number of chromosomes 65 35 17 7 10

Infertility, stillbirth, multiple miscarriages 69 31 14 6 10

Congenital abnormalities 72 28 15 10 4

Mental retardation 73 27 12 7 8

Neurofibromatosis 75 25 20 4 2

PKU, congenital metabolic disorders 88 12 10 .5 2

Other familial/genetic conditionsb

Mental illness other than dementia 52 48 10 9 30

Blood clotting disorder 58 42 23 10 10

Hemoglobin disorder 58 42 17 10 15

Hemochromatosis 63 37 20 9 7

Vision or hearing problem 68 32 12 5 15

Marfan syndrome 84 16 12 3 2

Cystic fibrosis 89 11 9 .5 2

Tay-Sachs disease 98 2 .5 0 1

aPercents are rounded to nearest integer and therefore the total in column two may differ slightly from the sum of columns three, four, and five.
bOrdered according to Factor Analysis, in three correlated groups of conditions.
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tered by family physicians whose patients considered or pur-
sued genetic diagnosis.

DISCUSSION AND CONCLUSIONS

Compared to other recent surveys,8,18–22 this study is unique
in reporting on a nationally representative sample of family
physicians regarding a wide variety of heritable conditions. Al-
though the data were collected in 2000–2001, our review of
published literature and discussions with other researchers
lead us to believe that the findings presented here are represen-
tative of current family practice. The sample includes a sub-
stantial proportion of rural and small-town physicians, under-
represented in other studies from urban centers where
geneticists are more abundant. The national data presented
here complement findings forthcoming from the Genetics
Workforce Study, which used qualitative methods to describe
in depth genetics services and the organization of health care in
a few metropolitan areas?23 Most previous data from primary
care clinicians have focused on narrower groups of conditions,
such as cancer or prenatal genetic screening, not a full range of
heritable conditions likely to be encountered in family prac-
tice.

Despite a 38% response rate, not unusual for questionnaires
to practicing physicians,24 those who responded to this survey
are likely to be representative of family physicians practicing in
the United States in terms of geographic region, age, and prac-
tice type.17 Unmeasured factors related to interest in this topic
may separate respondents from nonrespondents. More re-
spondents were women, but among respondents, physician
gender was not associated with the likelihood of addressing
genetic aspects of medical conditions or referring for genetics
consultation. Thirty-seven percent of family physicians re-
sponding to this survey were providing prenatal care. Nation-
ally, 31% of AAFP member physicians provided prenatal and
intrapartum care in 2000,25 with an unknown number of ad-
ditional physicians providing prenatal care alone. These data
are limited by being self-reported and subject to biased recol-
lection.We attempted tominimize the tendency to nonspecifi-
cally endorse items listed on the survey by asking physicians to
recall their management of a small number of particular fam-
ilies and by encouraging respondents to write in additional
examples of clinical situations that they had encountered. Un-
like theHuGEM survey26 this brief questionnaire did not allow
us to determine more specifically the ways in which physicians
“addressed” genetic aspects of medical conditions, nor their

Table 3
Referrals to geneticists

Genetically-related
conditions, from most to
least frequently referred

Proportion of physicians
who referred at least
1 family in past year

(n � 190), %

Proportion of physicians
addressing a condition
who referred at least
one such case for

genetics consultation, %

Estimated minimum
number of referrals

per hundred
physicians

Family history of breast-ovarian cancer 13 14 22.1

Chromosome abnormalities 12 33 20.5

Congenital anomalies 14 48 19.5

Infertility, stillbirth, miscarriages 8 27 14.2

Blood clotting disorder 7 16 11

Hemochromosis 5 14 6.8

Family history of colon cancer 5 7 6.8

Neurofibromatosis 5 20 6.3

Marfan syndrome 5 29 5.8

Mental retardation 4 14 4.7

Hemoglobinopathy 2 10 3.7

Congenital metabolic disorder 3 22 3.7

Cystic fibrosis 2 19 2.6

Family history of other cancer 2 3 1.6

Mental illness other than dementia .5 1 1.1

Cardiovascular disease .5 �1 .5

Alzheimer’s disease .5 �1 .5

Vision or hearing problem .5 2 .5

Tay-Sachs disease 0 0 0.0
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level of comfort in doing so. This study had no way to assess
underreporting.
We found that nationwide, family physicians address a wide

variety of genetics issues with patients. Fifteen of the 19 categories
of medical conditions in this survey were addressed with at least
one patient by more than 25% of family physicians in the past
year, as had been predicted from the frequency of these disorders
in the general population. The majority of family physicians dis-
cusswith patients the familial factors that contribute to common,
multifactorial conditions such as cancer and cardiovascular dis-
ease, and somehave referredpatients for cancer genetic testing. In
addition, front line, primary care physicians are indeed encoun-
teringwith their patients the full gamut of ethical and social issues
that have recently been delineated in relation to predictive and
prenatal genetic testing.27–30 At the same time it is important to
recognize that the frequency with which genetics issues are ad-
dressed is small in comparison with other conditions seen in pri-
mary care?31 Thus increasing the salience of genetics among the
competing demands of family practice is likely to remain a chal-
lenge. Moreover, variability among practice settings, patient co-
morbidities, and physicians’ clinical interests precludes establish-
ing universal guidelines for consultation and referral.
The single most common reason for referral to a geneticist

was a family history of breast -ovarian cancer; 13% of respon-
dents had referred at least one such patient during the previous
year and 5% had made referrals for a family history of colon
cancer. These findings are comparable to rates of referral for

cancer genetics assessment by primary care physicians of 23%
in a 2000-2001 national survey18 and rates ranging from 19%
to 37% in several regional surveys.19–21,32Our data donot show
whether family physicians ordered and interpreted genetic
tests for cancer susceptibilitywithout consultation.Wideroff et
al.16 found that 3% of US. family physicians reported having
ordered a test for hereditary breast cancer and 2% had ordered
a test for hereditary colon cancer, but most (23%) referred
patients to geneticists or oncologists for cancer risk assessment.
Studies in Britain,33–35 Canada,10 and the United States8,20,36

show an immediate need for further education and decision
support for primary care physicians regarding assessment of
hereditary cancer susceptibility.
Those physicianswhoprovide prenatal careweremost likely

to have dealt with infertility, pregnancy losses, chromosomal
abnormalities, congenital anomalies, and some of the pediatric
genetic disorders, a cluster which accounted for the largest
number of genetics referrals overall. Family physicians who
provide prenatal care already have well-established, regional
patterns for prenatal genetic screening and referral.37,38

Possibly, systems of care can build on these patterns and
relationships between consultants and primary care clinicians
when considering how to provide other genetics services.
Family physicians reported referring to genetic specialists

only a minority of the families seen with genetically-related
conditions. In general, the rarer genetic conditions, when seen,
were more likely to be referred to geneticists. However, some
conditions, e.g., Tay-Sachs disease, may be preempted by the
community and self-referred, with the family physician not

Table 4
Family physicians’ access to genetics expertise

Variable Respondents, % (n�190)

Hours of CME in genetics, past 2 years

None 59

0.5 to 2 hours 28

More than 2 hours (3 - 150) 13

Driving time from practice site to genetics consultant, minutes;
Mean�68�63 minutes

30 minutes or less 38

31 to 60 minutes 26

61 to 120 minutes 25

More than 120 minutes 11

Accessibility of genetics consultation

Face-to-face

Easy 33

Somewhat difficult or difficult 44

Very difficult or not available 23

Remote

Easy 42

Somewhat difficult or difficult 37

Very difficult or not available 21

Table 5
Ethical and social genetics issues encountered by family physicians

Issue
Number of Physicians
that mentioned issue

Insurance related issue

Families feared insurance discrimination 7

High cost of DNA costs 5

Lack of insurance coverage 4

Challenging decisions for patients

Difficult reproductive choices 6

Potential harms of genetic tests, compared to
limited expected benefits

6

Ethical dilemmas for physician

Risk of disclosing nonpaternity 2

Patients’ refusal to disclose risk of a serious
genetic disorder to relatives sharing the
physician

2

Unclear guidelines

“Appropriate age to screen for carriers of a genetic
disorder that might affect reproductive
decision-making”

1

“Should BRCA testing be ordered by the primary
care physician, or the oncologist or geneticist”

1
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involved in the process. It is also unknown howmany cases are
referred, not to geneticists, but to other consultants for evalu-
ation of familial disorders; for example, to gastroenterologists
because of a family history of colorectal cancer, or to hematol-
ogists for thrombophilias, bleeding disorders, and hemoglobi-
nopathies. Finally these data do not show whether the families
who were referred actually obtained genetics consultation.
Because this survey asked if the family had been referred

during the past year, our results do not show the proportion of
cases thatmay previously have had genetics consultation. Little
is known about the longitudinal aspects of counseling patients
in primary care who may be candidates for genetics assess-
ment, nor how many patients initially declining referral will
subsequently arrive at a point where it makes sense to consult a
geneticist.39

Respondents’ written comments hint at circumstances that
lead some patients and family physicians to choose not to pur-
sue genetics assessment. Most commonly these had to do with
patients’ fears of becoming uninsurable as a result, the high
cost of testing, or consideration that the harms of discovering
some genetic information would be greater than the benefits.
Some physicians cited a need formore evidence about the clin-
ical utility of BRCAmutation testing.40–42 Research programs
that have provided free counseling and testing to individuals in
families with hereditary cancer have found that one third
or more refused counseling despite being potentially at high
risk.43–45 A few comments on our survey suggest that patients’
refusal of referral despite a strong family history can sometimes
be frustrating to the family physician. Research that leads to
better understanding how people perceive and act on familial
disease susceptibility may improve clinical approaches to re-
solving such impasses.39,46,47

Our data show that the questions that family physicians ad-
dress without referral often center on common, multifactorial
diseases such as cardiovascular disease, dementia, or mental
illness. This pattern reflects the current state of knowledge:
family history is known to be a strong risk factor but currently
available genetic testing has low clinical utility because it im-
perfectly predicts disease and does not usually suggest distinct
treatment or preventive measures.7 In contrast, families with
conditions such as hereditary cancer susceptibility, for which
genetic tests that could change preventive strategies are avail-
able, weremore frequently referred to geneticists. Responses to
this survey suggest a highly relevant focus for geneticists and
genetic epidemiologists to contribute to professional educa-
tion for primary care clinicians.41 The clinical utility and em-
pirical benefits versus harms of genetics assessment for com-
mon diseases are topics about which family physicians need
and are likely towant to receive updated evidence as it becomes
available.48

Finally, these data show that a substantial minority of US
family physicians practice in settings where they perceive ge-
netics consultation to be inaccessible. Koil and others have also
found barriers to genetics consultation to be stronger for rural
physicians.11,20 The finding that 11%of patients would have to
drive for more than 2 hours to see a geneticist reinforces cur-

rent interest in telemedicine as a means of providing remote
consultations,49 and highlights the coming need for more
trained genetics consultants and/or for enhanced genetics
training within primary care.50,51

Social policy, regional planning, and innovativemethods for
providing expert genetics consultation and counseling must
address the need to make genetics expertise universally acces-
sible.52,53

Significance of this research

Genetics specialists, primary care educators, government
and professional societies have recently joined to plan and dis-
seminate several professional and public genetics education
initiatives47,54–61 New models are being developed to expand
professional training in genetics. In this context, it is important
to knowwhat front-line, primary care physicians in varied set-
tings recognize as the most relevant genetics-related clinical
issues that they encounter in practice. Data such as those from
this survey can form a starting point for planning educational
activities, providing information resources, setting policy pri-
orities, and organizing consultation facilities for family physi-
cians and their patients. The groups of conditions found by
factor analysis may provide an empirical framework for orga-
nizing services and targeting education. Future research that
repeats the survey could measure temporal trends in recogni-
tion and referral for genetic conditions, and could collect com-
parison data from internists or other groups of primary care
clinicians.
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