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Objective. To evaluate pharmacists’ knowledge of celiac disease, and identify potential areas where
additional continuing education may be needed.
Methods. A survey was sent to community pharmacists practicing in a national chain pharmacy in one
region of New Jersey and New York.
Results. There were 418 pharmacists who responded to the survey with a response rate of 38%.
Only 27% of all respondents who reported their understanding of celiac disease to be basic or
advanced correctly defined celiac disease as both an autoimmune and a chronic lifelong disease.
The majority (60%) of respondents correctly stated there are no federal regulations requiring
manufacturers to designate medications as gluten-free. Twenty percent of respondents said they
often recommended a change in diet to people suspected to have celiac disease before a confirmed
diagnosis.
Conclusion. Community pharmacists possess some knowledge of the disease and would benefit
from and desire additional education about this disorder.
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INTRODUCTION
Celiac disease is an important chronic autoimmune

disease that is estimated toaffect 1%of theU.S. population.1

This disorder is often overlooked or misdiagnosed, poten-
tially leading to decreased quality of life for individuals
with the disease and an increase in health care costs. People
with celiac disease have a genetic intolerance to gluten and
must therefore maintain a strict lifelong gluten-free life-
style totally avoiding any ingestion ofwheat, barley or rye.
Although the major site of injury in celiac disease is the
small intestine, resulting in various gastrointestinal prob-
lems, ingesting gluten by these patients may also result in
a wide variety of other clinical manifestations including
vitamin and other nutritional deficiencies, systemic in-
f lammatory reactions, other autoimmune diseases, serious
types of cancer and other illnesses.2 Pharmacists can play
akey role in assistingpatientswith celiac diseasebyhelping
to identify people who may have the disease, providing
information about gluten-free pharmaceutical products
and food, andencouragingpatients tomaintain agluten-free
diet after diagnosis.3

Pharmacists have consistently been viewed as one of
the most trusted health care professionals. Community
pharmacists are also recognized as one of the most accessi-
ble health care providers. It is also noteworthy that for
several consecutive years pharmacists have been highly
ranked as ethical and honest professionals. In 2016, they
were the second top ranked profession for honesty and
ethics.4

Researchers have demonstrated that community
pharmacists, working in collaboration with other health
care providers, have helped to decrease readmission rates
and reduce the number of medication-related problems
experienced by patients with various disorders and have
a positive impact on improving overall patient out-
comes.5-7 For example, pharmacists with competent
knowledge on celiac disease can potentially prevent and
help patients and other health care providers identify
complications from the disease which may lead to hospi-
talizations, readmissions and a decreased quality of life
for patients.

Knowledgeable pharmacists can help patients to
more effectively manage their medical conditions, which
may potentially lower risks of disease-related complica-
tions and health care costs. Interventions led by commu-
nity pharmacists have demonstrated to help patients with
specific chronic diseases achieve better outcomes.8-10

While several continuing education programs on celiac
diseasedoexist, the levelofpharmacist knowledge regarding
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this disease specifically was never assessed in previous
studies.

The objective of this study is to evaluate the extent of
community pharmacists’ self-assessed and actual knowl-
edge about celiac disease and to identify areas where
additional training may be needed.

METHODS
This is an exploratory study designed to examine the

perceived vs actual level of knowledge of celiac disease
among community pharmacists. The survey was devel-
oped by faculty colleagues with clinical expertise in
celiac disease, community pharmacy practice and Medi-
cation TherapyManagement as well as a candidate in her
final professional year of the doctor of pharmacy pro-
gram. Survey questions were based on common facts on
celiac disease published by Beyond Celiac (formerly
known as the National Foundation for Celiac Awareness)
and the American Society of Health-System Pharmacists
and were further identified through accredited continuing
education programs intended for pharmacists on celiac
disease and other peer- reviewed publications.4,5

The questionnaire was pretested by a pharmacy fac-
ulty member who was not participating in the study and
a senior pharmacist employed by the participating chain
pharmacy. The survey instrument was then further devel-
oped and distributed using SurveyMonkey (San Mateo,
CA) with the assistance of the college’s Office of Assess-
ment. The study was approved by the St. John’s Univer-
sity Institutional Review Board.

Several national chain community pharmacies were
invited to have their pharmacists participate in the study,
ofwhich one agreed to participate and requested to remain
anonymous. A link to the survey instrument was electron-
ically sent to individual pharmacists who practicedwithin
one region of the chain pharmacy in New York and New
Jersey in February 2014. Pharmacists received follow-up
reminders to participate in the study one month later and
then again approximately 6 weeks after the initial survey
link was sent. An email with a brief description of the
survey purpose, and information regarding the anonymity
of participants was also sent. Participation was voluntary
and consent was implied by completing the survey.

Responses to the survey questionswere not limited to
one answer to determine a participant’s full comprehen-
sion of the survey item. For a participant to be deemed
correct in answering a question, they had to successfully
identify all possible correct answers for that question and
exclude any incorrect information. For example, partici-
pants had to identify all the ingredients a patient with
celiac disease needs to avoid, from the list provided, to
be considered correct. In another example, participants

were considered to be correct if they were able to identify
all of the main factors in the diagnosis of the disease.11

The resources that were used to develop the questions
were also used to identify the correct responses to
the survey questions. Key search terms used were
celiac, pharmacy, pharmaceutical, pharmacist and
treatment3,12-15

Based on their self-reported understanding of the
disease, participants were categorized into two study
groups: poor/limited or basic/advanced. Those who in-
dicated their understanding to be poor or limited are
referred to as the “PL” group. These individuals are con-
sidered lacking adequate knowledge about the disease as
compared to those who indicated their understanding to
be basic or advanced, referred to as the “BA” group. A
comparison of the pharmacists’ self-assessed level of un-
derstanding and their actual knowledge and awareness of
the disease was performed using Chi-Square testing. The
survey data were analyzed using SAS 9.3 (SAS Institute,
Cary, NC).

RESULTS
There were 418 community pharmacists who com-

pleted the survey for a response rate of 38%. These phar-
macists practiced in a total of 308 pharmacies located in
five counties of New Jersey and eight counties in New
York. The demographic characteristics of the participants
are listed in Table 1. Slightly higher than 90% of all par-
ticipants (n5379) provided their self-reported level of
understanding of celiac disease. Approximately 59% of
respondents (n5225) considered their level of under-
standing to be basic or advanced, while 41% (n5154)
of respondents considered their level to be limited or poor.

Table1. Demographics of all Survey Respondents (N5418)

Category % (n)

Gender Male 43 (175)
Female 57 (235)

Age 24-29 yrs. 17 (71)
30-59 yrs. 70 (286)
.60 yrs. 13 (53)

Terminal Degree BS Pharmacy 65 (265)
PharmD 33 (134)
Other 3 (11)

Years of Practice 0-9 29 (118)
10-19 25 (102)
$20 46 (190)
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The analysis based on this classification is provided in
Table 2.

When asked to select which statements best define
celiac disease, the responses from both the PL and BA
group demonstrated similar poor knowledge. Only 27%
of pharmacists in the two study groups correctly selected
both statements “it is an autoimmune disease” and “it is
a chronic lifelong disease.” The survey asked the phar-
macists to identify which ingredients patients with celiac
disease must avoid ingesting. The BA group (62%)

showed a higher proportion of correct responses com-
pared to the PL group (39%) ( p ,.001).

When asked if pharmacists had a role in identifying
celiac disease, 95% (n5353) of all respondents to this
question agreed that pharmacists have a role in identify-
ing the disease. Only 41.69% of all pharmacists correctly
identified all the signs and symptoms of untreated celiac
disease from the list provided (ie, chronic fatigue, skin
rash, weight loss, abdominal pain and diarrhea). The
least identified potential sign or symptom among all

Table 2. Responses of Community Pharmacists Who Self-Reported with Poor/Limited (PL) vs Basic/Advanced (BA)
Understanding of Celiac Disease (N5379)a

Questions PL (%/n )b BA (%/n)b p valuec

Which statement best defines celiac disease? 27 (41) 27 (61) .92

Patients with celiac disease must avoid ingesting gluten. These patients
should not ingest. . .

49 (75) 69 (156) ,.001

Select the possible signs and symptoms of untreated celiac disease. 31 (47) 49 (111) ,.001

The diagnosis of celiac disease is confirmed by which of the following. . . 10 (16) 14 (32) .27

Celiac disease affects approximately how many Americans? 33 (51) 36 (80) .62

There is a greater incidence of celiac disease among females. 53 (82) 60 (136) .16

Which best completes this sentence? In the last year, the diagnosis of celiac
disease has. . .

90 (138) 93 (210) .19

Celiac disease can be effectively treated with. . . 66 (101) 74 (167) .07

Which of the following are more likely encountered in celiac disease patients
who do not follow a gluten-free diet compared to the general population?

2 (3) 4 (9) .26

A pharmacist has a role in identifying celiac disease. 90 (138) 98 (221) ,.001

What excipients in prescription and over-the-counter medications may be a
problem for patients with celiac disease if ingested?

38 (59) 52 (116) .01

There are federal regulations requiring manufacturers to designate a prescription
medication as gluten free.

51 (78) 66 (148) .03

There are federal regulations requiring manufacturers to designate a
non-prescription medication (OTC) as gluten free.

49 (75) 63 (141) .007

To check if a medication contains gluten, I would. . . 95 (147) 98 (221) .12

I have recommended a change in diet to people suspected to have celiac disease
before the diagnosis was confirmed.

47 (72) 33 (75) .009

aThere were 379 pharmacists who answered the self-assessed understanding of celiac disease
bn:number of pharmacists who answered yes under each self-assessing understanding category; %: n divided by total respondents in each self-
assessing understanding category
cChi-square test
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respondentswas skin rash.Thepharmacists in theBAgroup
(49%) demonstrated increased knowledge ( p,.001) com-
pared to those in the PL group (31%).

Of all respondents (61.21%), regardless of study
group, chose the incorrect responses stating that they rec-
ommended a change in diet to people suspectedwith celiac
disease before the diagnosiswas confirmed.More pharma-
cists in the PL group 47% (n572 of 154) compared to the
BA group 33% (n575 of 225) reported never recommend-
ing a change in diet to those suspected to have the disease
before the diagnosis was confirmed ( p5.008). Nearly all
respondents (98%) included maintaining a gluten-free diet
as an effective way of treating celiac disease in their re-
sponses. However, only 71% of the respondents correctly
indicated maintaining a gluten-free diet alone as the effec-
tive treatment of celiac disease.Approximately one-fourth,
22.30%, of all pharmacists who responded to this question
included “celiac disease-specific medications” in their re-
sponse as an effectiveway to treat this disorder. Among the
two study groups, only 13% of respondents correctly se-
lected both endoscopywith biopsy and response to changes
in diet or these two factors alongwith serological testing as
ways to confirm celiac disease in a patient.

When asked to identify complications most likely
encountered by patients with celiac disease who do not
follow a gluten-free diet compared to the general popula-
tion, only 3% of participants in both groups correctly se-
lected all the listed complications: cancer, chronic
diarrhea, damage to the intestine, decreased medication
absorption and nutritional deficiencies. Cancer was in-
cluded by only 30% of the participants in their response
to this question.

Approximately three-fifths of all respondents accu-
rately recognized that there are no federal regulations
requiring manufacturers to designate a prescription
(59.47%) or non-prescription medication (56.84%) as
gluten-free. Within the study groups, pharmacists in the
BA group demonstrated better knowledge than those in
the PLgroup regarding federal regulations requiringman-
ufacturers to designate prescription and non-prescription
medications as gluten-free ( p5.032, p5.007 respec-
tively). Fifty-two percent (n5116) of respondents in the
BA group correctly selected natural flavoring and/or
starch of unknown origin as excipients in non-prescription
and prescription medications that may be a problem for
patients with celiac disease if ingested. Comparatively,
only 38% of pharmacists in the PL group where able to
correctly identify the excipients that may pose a problem
( p5.011).

When asked how they would check if a medication
contains gluten, the three top responses selected by all
respondents included contact the manufacturer, check

the package insert or look at the bottle labeling. Among
all respondents, approximately 46% stated all three.
There was no significant difference between the studied
groups (BA 54%, PL 47% respectively p5.153). A par-
ticipant was correct if they did not include “refer the pa-
tient to their doctor” and/or “ask the patient to check on
their own” in their response (Table 2). Less than 3% of
participants in the study groups included these two
choices. There was no significant difference among the
groups ( p5.12).

There was also no significant difference between the
study groups in response to the definition, diagnosis, in-
cidence, prevalence or effective treatment of celiac dis-
ease. Over 90% of all respondents correctly recognized
that the frequency with which patients are diagnosed with
celiac has increased in the past year. In contrast, only 35%
of respondents correctly recognized that celiac disease
occurs in approximately 1 in every 100 Americans.
Fifty-eight percent of all respondents correctly indicated
that celiac disease occurs more frequently among fe-
males. In the open-ended portion of the survey, many
pharmacists expressed an interest in continuing education
programs specific to celiac disease and the correct re-
sponses to the survey questions.

DISCUSSION
While many pharmacists were able to recognize the

most common facts pertaining to celiac disease, the study
demonstrated that there is a need for additional education
and training regardless of the pharmacists’ self-reported
level of understanding about the disease. Participantswho
self-reported their understanding of the disease to be basic
or advanced did, overall, perform better in correct re-
sponses to our assessment questions. Although the BA
group performed better than the PL group, numerous
times less than 50% of the BA group was able to correctly
respond to survey questions about the disease, its impact
on patients and the care they should receive.

Less than half (49.33%) of the participants in the BA
group were able to identify the potential signs and symp-
toms of the disease despite the majority (94.72%) of all
participants agreeing pharmacists have a role in identify-
ing the disease.Nearly all of the pharmacists (97.13%) did
include the most common complications associated with
the disease included in this survey; however, only 3% of
the participants were able to identify all correct potential
conditions associated with untreated celiac disease. Can-
cer, which is a known and potential consequence of im-
properly treated or undiagnosed celiac disease, was
selected by only one-third of respondents to this question.
There was no significant differences between the two
groups (PL 2%, BA 4%, p5.263). Both groups showed
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poor knowledge in this area which indicates a need for
further education. Being aware of all the potential com-
plications of untreated celiac disease may help pharma-
cists realize the importance of identifying and avoiding
the ingestion of gluten from any source.

Regardless of the self-reported understanding, the
majority (73.09%) of respondents were not able to iden-
tify the comprehensive definition of the disease or its
prevalence. The majority (86.84%) of all respondents
were able to specify some of the key signs and symptoms
of celiac disease including abdominal pain and diarrhea.
However, less than half (39.47%) were able to correctly
identify all the correct signs and symptoms of the disease
included in this survey. This may compromise the effec-
tive care the pharmacist could provide to these patients,
both in screening for undiagnosed patients who have the
disease or assisting patients post-diagnosis.

It is concerning that only 39% of all respondents in
bothgroups studied said theynever recommendeda change
in diet to people suspected to have celiac disease before the
diagnosis was confirmed. Interestingly, according to sur-
vey responses more pharmacists in the BA group stated
they would recommend a diet change before a diagnosis
wasmade compared to the PLgroup. After providing some
fundamental patient information on the disease or its di-
agnosis, suspected patients should be encouraged to seek
appropriate follow-up before implementing a gluten-free
diet or self-treating their symptoms. Starting a gluten-free
diet prior to a confirmed diagnosis is not recommended as
thismay cause false negative diagnostic test results.A false
negative result may delay or prevent an accurate diagnosis
frombeingmade andwill predispose the patient to disease-
related complications and other illnesses.

Sixty percent of respondents were aware that (at the
time of this study) there are no federal regulations requiring
manufacturers todesignateaprescriptionornon-prescription
medication as gluten-free. While both checking the
package insert and/or looking at the bottle labeling
would be correct in trying to identify if a medication
contains gluten, these two actions alone may not be suffi-
cient. Additionally, not all pharmacists surveyedwere able
to correctly identify all excipients in prescription and over-
the-counter medications may be a problem for patients
with celiac disease if ingested. Contacting the manufac-
turermaybe the bestway to obtain the needed information.

It is interesting that although there are no drugs
currently on the market that are approved by the FDA
with the specific indication to treat celiac disease at this
time, almost a quarter of respondents included, “celiac
disease-specific medications” in their response as an
effective way to treat this disorder, further identifying
a continuing education opportunity.

Due to their high degree of accessibility and the level
of trust bestowed upon them, community pharmacists are
in an ideal position to identify and refer suspected celiac
disease patients for early medical attention for a proper
diagnosis. Community pharmacists should consider dis-
cussing celiac disease with patients seeking or purchasing
products for the treatment of chronic gastrointestinal
symptoms or presenting with signs and symptoms of the
disorder. Pharmacists are also in an ideal position to help
patients already diagnosed identify and avoid harmful in-
gredients found in both prescription and over-the-counter
medications and products.

Due to the increasing importance of celiac disease
and other forms of gluten intolerance, pharmacy schools
should determine to what degree information about this
important autoimmune disease, and how the pharmacist
can assist patients with this disorder, is included in their
curriculum. The 2016AmericanCollege of Clinical Phar-
macyPharmacotherapyDidacticCurriculumToolkit now
includes celiac disease as a suggested topic to be covered
in the curriculum. Celiac disease is listed as a tier 3 com-
petency-based tier. Compared to tier 1 and 2, a tier 3 item
is assigned less emphasis in developing a curriculum.16

However, celiac disease was not included at all in the
previous 2009 toolkit.17 One can conclude there is an in-
creasing need for knowledge in the treatment and man-
agement of celiac disease than in the past. Since celiac
disease is an autoimmune disease that affects the small
intestine and results in nutritional deficiencies as well as
other systemic manifestations and these patients are often
encountered in an ambulatory care or community phar-
macy setting, discussions about celiac disease could be
included in many areas of the pharmacy curriculum in-
cludingcourses focusingon immunology, gastroenterology,
ambulatory care and/or community pharmacy practice.
This study identified a knowledge gap among practicing
community pharmacists on this autoimmune disease.
The results of this study may serve to support the need
for development in this area within the curriculum. This
study also may serve to determine objectives for specific
continuing education programs on celiac disease.

Although pharmacists are not directly involved in the
diagnosis of the disease, it would be beneficial if they
understood how a patient is diagnosed to enable them to
provide more effective patient education. It is generally
agreed that the diagnosis of celiac disease depends on
three main factors, positive celiac panel blood test, posi-
tive small bowel biopsy and remission of symptoms on
a gluten-free diet after testing is complete.11

To optimize care for patients with celiac disease,
a pharmacist’s actual knowledge of the disease should
surpass poor or basic levels, regardless of their perceived
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knowledge. Through further training and education on
this disorder, we would expect community pharmacists
to be capable to identify 100% of the correct responses to
the survey as well as feel confident in assisting patients
with the disease.

The results of this study are specific to only one geo-
graphic divisionwithin one chain pharmacy. Further stud-
ies are needed examining a larger group of pharmacists’
understanding of celiac disease. The authors recognize
comprehensive pilot testing of survey questions was not
performed. However, the study is exploratory in nature,
and was reviewed by selected individuals in the field. We
adopted a conservative approach to assess the compre-
hensive understanding of pharmacist knowledge regard-
ing the disease or measures to cope with the disease. All
respondents had to answer correctly on all items based on
the literature and expert opinions to be considered correct.
We believe this is an important factor to ensure patient
safety would not be compromised even if it seems to be
a stringent criterion to assess a pharmacist’s knowledge.

CONCLUSION
Celiac disease is a common chronic autoimmune

disease that is often overlooked or misdiagnosed. The
results of this study suggest that although pharmacists in
theBAgroup performed better than those in the PL group,
pharmacists surveyed would benefit from, and expressed
an interest in, receiving additional education about this
disorder. The four main areas in need of additional edu-
cation identified in this study are in the etiology and di-
agnosis of the disease, complications of untreated celiac
disease and the role that the pharmacist may play in the
management of celiac disease. Practicing pharmacists
may therefore benefit from continuing professional edu-
cation coursework designed to enhance their knowledge
about this chronic disorder and how they can best assist
patients suspected of having celiac disease or who have
been diagnosed with this disorder.
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