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Abstract

Background: The prevalence of celiac disease (CD) is nearly 1% of the general population, but higher among first-degree relatives. Current guidelines recommend
testing for symptomatic first-degree relatives and consideration of testing for asymptomatic first-degree relatives. We sought to determine incidence of follow-up
testing, as well as facilitators and barriers, in first-degree relatives who participated in a Family Screening Day 2005.

Method: The 272 first-degree relatives who provided initial contact information were invited to participate in this study. A self-administered questionnaire queried
retesting, conversion, additional diagnosis, and relationship to the index family member. Data was analyzed using descriptive statistics.

Results: Responses (n=34, 13% of the originally screened cohort) were received, 17 participants met inclusion criteria and completed the survey. The participants were
predominately female (71%) and between the ages of 26-55 (59%) at follow-up. Thirteen (77%) of the 17 participants tested negative in 2005. The majority (N=9,
69%) of those initially testing negative had not been retested nearly 14 years later. Barriers to retesting were the belief that retesting was not necessary (78%) and lack
of symptoms (22%). Presence of symptoms were a motivating factor for the 3 of the four individuals who did retest (75%).

Conclusion: We found a low rate of retesting of first-degree relatives despite recommendations. In the light of increased incidence of celiac disease in first-degree
relatives, as well as the increased risk of developing comorbidities if celiac disease is left untreated, the results of this study indicate the need for increased awareness

of testing recommendations among first-degree relatives.

Introduction

Celiac disease (CD) is a genetically mediated autoimmune disease
[1]. Ingestion of gluten results in damage to the small intestine [1,2].
The classic gastrointestinal symptoms of CD including diarrhea, weight
loss, and abdominal discomfort, are less frequently seen in adults
[3]. Lo’s (2003) study reported usual modes of adult presentation of
celiac disease as symptoms (62%), anemia (15%), bone loss (15%) and
screening of first-degree relatives (13%). Presentation with diarrhea
decreased from 73% to 43% in patients diagnosed before 1993 [3].
Adults often present with atypical or extra-intestinal symptoms of
migraines, joint pain, fatigue, and infertility. One study reviewing
celiac disease diagnosis reported an increased presentation of non-
classical symptoms from 14.8% prior to 1985 to 51.6% in 2010 [4].
Undiagnosed CD is associated with increased risk of Type 1 diabetes,
osteoporosis, thyroid disease, additional autoimmune diseases, and
potentially gastrointestinal cancers [5,6]. Missed or delayed diagnosis,
especially in individuals who have non-classical presentation or are
asymptomatic, could lead to additional health risks.

The specific genetic alleles HLA-DQ2 and HLA-DQ8 are present
in 30-40% of the general population [7]. While the prevalence of CD is
nearly 1% of the general population [8,9], there is an increased risk of
CD (5 to 10%) in first-degree relatives (parent, sibling, offspring) [10].
Recent studies have reported that the conversion rate of first-degree
relatives from seronegative to seropositive is between 1.6 and 6.6% over
a 0.5 to 20-year time period [10,11]. The mode of presentation among
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family members is usually not the classic gastrointestinal symptoms.
Fifty percent of first-degree relatives present with extra-intestinal or
atypical symptoms of CD or are asymptomatic [12,13].

Multiple professional guidelines recommend that first-degree
relatives be tested if they show possible signs or symptoms of CD, and
that testing should be considered for asymptomatic first-degree relatives
[14-16]. However, several studies have shown a high degree of untested
family members [10,17-19]. In the study by Roy and colleagues, it was
found that only 44% of non-University physicians (those in private
practice or not associated with an academic or university hospital) of
established CD patients recommended that family members be tested
[17]. In a review of medical records of patients with biopsy proven
celiac disease, Faye and colleagues [18] found that 30% of symptomatic
first-degree relatives were not tested for CD. Two other studies sought
to test first-degree relatives to determine incidence and found rates
of CD between 12-14% [20,21]. In both studies, majority of patients
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diagnosed with CD from screening the index patient did not have
typical gastrointestinal symptoms [20,21].

Due to the increased risk of developing CD among family members,
this study sought to query a population of families who participated in
a screening study at the Celiac Disease Center at Columbia University
Medical Center in New York 14 years prior to this study. The study
investigated the rate of re-testing, motivators and barriers to testing,
as well as the conversion from seronegative to seropositive amongst
first-degree relatives.

Methods

The Celiac Disease Center at Columbia University Medical Center
(The Celiac Center) conducted a Family Screening Day in April 2005,
where family members of patients at the center, and the general public
were invited to have blood testing (IgA, tTGA, and EMA) for evidence
of CD. At that time, participants signed forms consenting to be
contacted for future research. These individuals served as our potential
pool of study participants.

In February 2018, 272 participants were identified and invited
via their email address we had from the screening day, to participate
in a follow-up study using a self-administered questionnaire. The
eligibility requirements were: 1. family member with CD and 2. granted
consent for follow-up. If the individual was willing to participate in
the current study, they were instructed to follow an Internet link to
a survey provided in the recruitment email. In cases where multiple
family members shared a common email address, one email was sent
to each of the family members requesting that each individual complete
a survey. Individuals with duplicate and invalid email addresses were
contacted via telephone, and a current email address was requested.
Individuals could choose not to participate in the survey or could
provide an updated email address.

The survey was constructed using Qualtrics, a web-based
questionnaire service (https://www.qualtrics.com). After reviewing

Family members screened in 2005

the study description and the informed consent, participants had the
option of terminating the survey or continuing. Questions included
demographics and health characteristics, results of Family Screening
Day testing (e.g., positive for CD, negative for CD, do not remember),
and, depending on their response to testing results, a series of follow-
up questions. The survey queried if the participant pursued follow-up
testing for CD, and if so, the result of their testing, any symptoms, the
number of follow-up tests, perceived motivating factors or barriers to
testing, and other interactions with healthcare professionals to discuss
CD. Data was analyzed using descriptive statistics. Approval for this
study was granted from both Columbia University Medical Center and
Teachers College, Columbia University Institutional Review and Ethics
Boards.

Results

A total of 272 eligible participants were identified. A total of 173
emails were sent after removing the 99 duplicates. After excluding
those with invalid email addresses and/or invalid phone numbers, 101
possible participants received the email. A total of 34 began the survey
and 30 completed it. Among them, 17 surveys were included and used
for analysis. The other 13 (of the 30 completed) were excluded either
because they reported not being a family member of an index CD
patient or because they were the index CD patient themselves (Figure
1). Overall, the response rate for the study using all eligible participants
(N = 272) for completed surveys was 11% (30/272). However, when
using only valid participants among the viable contacts, the overall
response rate was 17% (17/101).

Characteristics of the participants are shown in table 1. They
were predominately female (71%), between the ages of 26-55 (59%),
had annual household incomes over $100,000 (53%), and had private
health insurance and/or Medicare (88%). Almost one quarter (24%)
had another autoimmune disease (e.g., thyroid, lupus, Sjogrens’s) in
addition to celiac disease.

Duplicate emails

(n=272)

Total surveys sent

(n=99)

Unable to contact
Invalid email address

(n=173)

Viable contacts

and/or phone number (n=72)

Did not open survey

(n=101)

Commenced survey

(n=67)

Incomplete Survey

(n=34)

Completed survey

(n=4)

Invalid participants
Index case or

(n=30)

Valid participants
(n=17)

not a family member of an index case
(n=13)

Figure 1. Flowchart of participants.
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Table 1. Characteristics of all subjects

Participants that Initially Tested Negative at Family Screening Day
in 2005
Participants Retested Not Retested
(n=17) N (%) (n=4) N (%) (m=9) N (%)
Gender
Male 5(29%) 0 (0%) 5 (56%)
Female 12 (71%) 4 (100%) 4 (44%)
Age
19-25 0 (0%) 0 (0%) 0 (0%)
26-55 10 (59%) 4 (100%) 2 (22%)
56+ 7 (41%) 0 (0%) 7 (78%)
Annual Household Income
$25,000 to $50,000 2 (12%) 1(25%) 0 (0%)
$50,001 to $100,000 2 (12%) 0 (0%) 2 (22%)
Over $100,000 9 (53%) 3 (75%) 4 (44%)
Prefer not to disclose 4 (23%) 0 (0%) 3 (33%)
Insurance
Jow-income individusts e ietuding Aordable Care 2012%) 1@s%) L)
Medif:are and/f)r Private insu-rance offered through an employer, school 15 (88%) 3 (75%) 8 (88%)
or union (self-insured or family plan)
Do you have other autoimmune diseases?
Yes 13 (76%) 3 (75%) 0 (0%)
No 4 (24%) 1(25%) 9 (100%)
Who in the family was diagnosed with CD before attending Family Screening Day?
Child 5(29%) 0 (0%) 5 (56%)
Father 1 (6%) 1 (25%) 0 (0%)
Mother 5(29%) 2 (50%) 1 (11%)
Mother & Sibling 1 (6%) 1(25%) 0 (0%)
Sibling 3 (18%) 0 (0%) 2(22%)
Other (1 niece and nephew/1 cousin) 2 (12%) 0 (0%) 1 (11%)
Do you see a healthcare provider regularly?
Yes 16 (94%) 4 (100%) 8 (89%)
No 1 (6%) 0 (0%) 1(11%)
How often do you mention your family history of celiac disease? n=16
n=4 n=8
Never 2 (12%) 0 (0%) 2 (25%)
When provider inquiries about family history 7 (44%) 0 (0%) 5(63%)
Only once 3 (19%) 1(25%) 1 (13%)
At each appointment 4 (25%) 3 (75%) 0 (0%)
What other health care providers do you see regularly? (n=21; some participants see more than 1 other provider)
None 2 (10%) 2 (50%) 0 (0%)
Obstetrics/Gynecologist 9 (43%) 2 (50%) 3(33%)
Physician assistant 2 (10%) 0 (0%) 1(11%)
Nurse practitioner 2 (10%) 0 (0%) 1 (11%)
Gastroenterologist 2 (10%) 0 (0%) 1 (11%)
Other 4 (19%) 0 (0%) 3 (33%)

Among the 17 participants, in 2005 on Screening Day, 13 (77%)
tested negative and three (18%) tested positive. One (6%) did not
remember their results. Among the three-testing positive, two went
on to have a biopsy and subsequently initiated a gluten-free diet. One
started the gluten-free diet without having a biopsy. Among the 13 who
tested negative initially, four had been retested (31%) and nine (69%)
had not been retested.

Most participants initially screened at Family Screening Day
because they had a child (29%) or a mother (29%) who had CD. The
relationship to the index CD patient differed between those who were
initially negative and retested versus those who were initially negative
and not retested. The mother was the index CD patient for 50% of
the participants who were retested, compared to 11% of participants
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who did not get retested. The child was the index patient for 0% of the
participants who were retested compared to 56% of participants who
did not get retested.

Majority of the participants saw a healthcare provider regularly
(94%). However, there were differences in healthcare practices between
those who initially tested negative and got retested, versus those who
were not retested. All (100%) of those who were retested saw a healthcare
provider regularly, as compared to 89% of those who did not retest. Of
the 16 participants who regularly saw a general healthcare provider,
they also saw other healthcare providers such as a gynecologist. In the
retested group, 50% of participants reported seeing an obstetrician/
gynecologist regularly as compared to 33% of the not retested group.
Interestingly, the not retested participants reported seeing a greater
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diversity of healthcare providers including a nurse practitioner (11%),
physician’s assistant (11%), gastroenterologist (11%), and others (33%),
compared to the retested group who reported only seeing their primary
care or gynecologist.

In general, the degree to which participants disclosed their family
history of CD to their healthcare provider varied. Thirteen percent
of participants reported never discussing their family history of CD,
19% only once, 25% at each appointment, and most (44%) only when
the provider inquired about family history. The discussion about
and disclosure of family members with CD also differed between the
two groups. Three-quarters of the retested participants mentioned
their family history of CD at each appointment, while 63% of those
who were not retested only mentioned their family history when the
provider inquired about it.

There were several motivators and barriers for the decision to retest
among those who initially tested negative at Family Screening Day
(Table 2). The main response for not retesting were that participants
reported they did not think they needed to get retested (75%) or that
they did not have symptoms (22%). Those that retested, reported
having multiple motivators including; symptoms (75%), doctor (50%)
or family (50%) recommendation, thinking they should be retested
(50%), or having an autoimmune disease (75%).

Discussion

In this study, among the 13 participants who initially tested
negative at Family Screening Day in 2005, less than a third (31%)
retested more than 14 years later. Interestingly, Faye and colleagues
[18] reported a higher degree of testing of first-degree relatives (50%)
in general. However, in the Faye study, testing among symptomatic
first-degree relatives remains below guideline recommendations in a
celiac center population. In this study, we have found retesting rates
to be even lower. These results highlight the importance of perceived
motivators and barriers to retesting, as well as characteristics of those
that retested.

Participants were more likely to be retested if they were the child
of a parent diagnosed with CD. Perhaps this suggests that parents are
particularly vigilant about getting their offspring tested subsequent to
their own diagnosis. Participants were also more likely to be retested if
they were female, had another autoimmune disease, had insurance, and
had higher income. Inability to cover costs of testing if insurance does
not pay may be an important deterrent to retesting.

In addition, our data suggests that participants were also more
likely to be retested if they routinely saw a physician, an OB/GYN. The
high use of the gynecologist compared to other healthcare providers
could be due to the fact that celiac disease is more commonly diagnosed
in females [9]. Additionally, in our population, the retested group were
all female which may have influenced the use of OB/GYN over other
health care providers. Nonetheless, OB/GYNs may be an important
group of physicians to target future interventions that encourage celiac
disease screening among their patients with a family history.

The use of health care providers amongst the retested versus the
not retested groups warrants further investigation. It is curious that
of the retested group, 50% saw only their primary care and the other
50% saw their OB/GYN in addition to their primary care physician.
Of note, as stated before all the retested group were female. However,
this does not explain the differences in health care provider use when
compared to the not retested group. In the not retested group (n=9)
44% were female and only 33% saw their OB/GYN in addition to their
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primary care physician. Further investigation needs to determine if the
not retested group is seeking care from varied sources due to symptoms
or if the rested group seeks less diverse care due to control of symptoms
and disease state.

When asked about motivators to retesting, the primarily reasons
were symptoms such as fatigue and bloating, as well as a physician or
family recommendation. Of particular concern was that those who
did not get retested were not aware that they should consider testing,
despite the fact that seroconversion can occur in adulthood, and has
been documented in family members [22]. These findings highlight the
importance of physicians knowing the current guidelines that support
repeat testing for first-degree family members with symptoms, as well
as consideration for repeat testing for those without symptoms.

A strength of this study is that to our knowledge, this is the first
study to survey family members of CD index patients to determine the
motivators and barriers to retesting. The results of this study are limited
by the small number of participants, a low response rate, perhaps not
surprising after 14 years following a family screening event. As this
was the initial follow up from a family screening, the survey tool has
not been validated. Validating the survey as well as pursuing family
members prospectively may provide additional information on
motivators and barriers to testing. This study also relied on self-report
and follow-up testing that was not confirmed with medical records.
Data may also be subject to recall bias, given the length of time since
the initial screening day.

Conclusion

Majority of the participants who tested negative after a family
screening day did not have follow-up testing, primarily because they
did not think follow-up testing was necessary, even in the presence
of symptoms. In the light of the increased risk of CD in first-degree
relatives, and the potential complications associated with undiagnosed
and untreated CD, we suggest that testing guidelines should be shared
amongst all healthcare providers to promote a greater degree of follow-
up testing when appropriate.
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