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Abstract
Background  The description of the clinical presentation of celiac disease (CeD) has usually come from studies at referral 
centers. Data about CeD presentation in the community are sparse.
Aims  We aim to describe the clinical presentation of patients with biopsy-proven CeD at a community-based adult gastro-
enterology practice and compare it to a referral center.
Methods  We performed a retrospective study of two cohorts of patients diagnosed with CeD between 2000–2007 (n = 117) 
and 2013–2016 (n = 91) in a community practice, and a third cohort (n = 188) diagnosed between 2000 and 2007 in a tertiary 
referral center. The clinical presentation, body mass index, tissue-transglutaminase levels, DEXA scan, vitamin D levels, 
and vaccine recommendations were assessed.
Results  Celiac disease presentation changed over time in the two community cohorts. Recently, fewer patients presented 
with diarrhea and anemia, but constipation and neurologic symptoms were more common. The most recent cohort had a 
higher proportion of patients who were overweight or obese than the first cohort. However, the body mass index in both 
community cohorts was higher than in the tertiary referral center. The frequency of osteopenia and osteoporosis was high in 
both community cohorts. The tertiary referral center patients were younger, presented with a higher proportion of diarrhea 
and a lower body mass index.
Conclusions  The clinical presentation of CeD differs between the community setting and a tertiary referral center. Patients 
with CeD presenting to the community setting tended to be older, overweight, and to have a high proportion of mineral bone 
disease.
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Introduction

Celiac disease (CeD) is an autoimmune enteropathy that 
affects patients with genetic susceptibility after exposure to 
gluten present in wheat, rye, and barley [1, 2]. There has 
been a significant rise in the incidence of CeD, especially 
in the latter half of the twentieth century, which is due to 
increased screening of at-risk populations, more diagnostic 
awareness, and the availability of accurate serologic testing 
[3–5]. In most Western populations, the current estimated 
seroprevalence rate is 1.4% and the prevalence of biopsy-
diagnosed CeD is around 0.7% [6–9]. Celiac disease was 
thought to be a pediatric disease, but it is now well known 
that it can present at any age, including in the elderly popu-
lation [10, 11]. Additionally, some studies report women 
have a higher incidence of CeD than men (17.0 vs 7.8 per 
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100,000 person-years), while other studies have shown that 
the seroprevalence might be equal, suggesting that men may 
be more likely to remain undiagnosed [3, 10, 12].

Celiac disease can manifest with a myriad of classical 
symptoms. The most common presentation includes diar-
rhea, bloating, chronic abdominal pain, weight loss, nutri-
tional deficiencies, mineral bones disease, among others 
[13, 14]. Nevertheless, extra-intestinal symptoms are fre-
quent and a subclinical phenotype may represent about 20% 
of cases, making the diagnosis challenging [15, 16]. The 
description of the clinical presentation of CeD has tradi-
tionally been derived from studies performed at tertiary 
referral centers [16–19]. The data from these centers are 
prone to referral bias and may not reflect the typical pres-
entation of the majority of patients with CeD in a general 
gastroenterology community practice. Additionally, there 
is a paucity of data characterizing the presentation of CeD 
in the community setting. Thus, we sought to describe the 
clinical presentation of patients with biopsy-proven CeD 
who presented to a community-based adult gastroenterol-
ogy practice, which may facilitate a prompt diagnosis and 
appropriate management in this setting. Additionally, we 
compared the data from a community practice to that of a 
tertiary celiac specialty clinic at a major academic center 
in the same geographic region. We also assessed the appli-
cation of the guideline-recommended quality metrics for 
patients with CeD in a community practice.

Methods

Study Design, Population, and Data Collection

We defined biopsy-proven CeD if Marsh 2 or 3 findings were 
mentioned in the initial pathology report from a duodenal 
biopsy, with either positive celiac serology or a response to 
a gluten-free diet (GFD). We initially performed a retrospec-
tive study of patients diagnosed with biopsy-confirmed CeD 
between 2000 and 2007 in a community practice in Provi-
dence, Rhode Island. The practice is a single-specialty gas-
troenterology practice with physicians seeing adult patients 
18 years of age and older. We performed an initial study 
assessing 117 patients, including demographics, presenting 
symptoms, body mass index (BMI), tissue-transglutaminase 
(TTG) levels (IgA anti-tTG serology upper limit of normal 
20 units), and DEXA scan. Using our electronic medical 
record (which was not in place for the first cohort), we iden-
tified a second cohort of 91 newly diagnosed celiac patients 
from January 2013 to May 2016 in the same community 
practice using the above-mentioned criteria. In addition to 
the prior described variables, the update evaluated the qual-
ity of care provided upon diagnosis, assessed by reviewing 
the frequency of underlying bone disease, vitamin D level, 

nutrition referral, pneumococcal vaccine recommendation, 
and whether a follow-up appointment was made (Supple-
mentary Table 1).

Furthermore, we identified a third cohort of 188 patients 
with CeD at a tertiary referral center in Boston, Massachu-
setts, during 2000–2007. All patients included in the study 
had biopsy-proven CeD. We excluded patients whose pathol-
ogy did not confirm CeD diagnosis.

Statistical Analysis

Continuous variables were compared using Student’s t 
test, categorical variables were compared using Fisher’s 
exact test, and to compare means between multiple groups, 
ANOVA was used, with Tukey HSD post hoc test when 
appropriate.

Ethics

The study was approved by the two hospital IRBs where the 
community GI practice offers care and also the hospital IRB 
at the tertiary referral center.

Results

The baseline characteristics of the cohorts are presented 
in Table 1. In general, the demographic characteristics of 
the community cohorts and the tertiary referral center were 
different, including the gender distribution and the age at 
diagnosis. The proportion of female patients was higher in 
the referral center when compared to the two community 
cohorts (81.9% vs. 65% and 70.3%, p = 0.003). Also, the 
patients at the referral center were diagnosed at a younger 
age than the community patients (41 years vs. 48.6 years and 
46.1 years, p = 0.003).

From 2000–2007, 117 patients with biopsy-confirmed 
CeD were identified in the community-based gastroenter-
ology practice. The mean age at diagnosis was 48.6 years, 
with a range from 18 to 88 years old. There were 76 (65%) 
females and 41 (35%) males. The most common reasons for 
referral were diarrhea (58.1%), abdominal pain/dyspepsia 
(47%), flatulence/bloating (29.9%), and anemia (46.2%). 
Malaise, weight loss, depression/anxiety, and elevated 
liver enzymes were also common symptoms reported at the 
initial assessment (Table 2). TTG levels were assessed in 
112 (95.7%) of patients with biopsy-confirmed CeD. False-
negative TTG results, considered if the level was less than 
20 units per laboratory cutoff in both centers, were seen in 
19 (17.0%) of the patients with biopsy-confirmed disease. 
The average BMI at diagnosis was 26.5 (range 16.5–51.7). 
Forty-four percent of patients were overweight or obese at 
diagnosis. Fifty-seven percent underwent DEXA testing. Of 
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these, 46.3% had osteopenia, 23.9% were osteoporotic, and 
29.9% had a normal bone density. Almost eighty percent 
had documented referrals to a nutritionist for counseling/
teaching on a GFD. The treating gastroenterologist requested 
follow-up appointments after diagnosis in 95.7% of cases. 
Ninety percent of patients who had follow-up appointments 
had fewer symptoms, lower TTG levels, or both after therapy 
with a GFD.

In the second cohort seen in the community practice from 
2013 to 2016, a total of 91 patients with biopsy-confirmed 
CeD were identified. Seventy-one percent were female. The 

average age was 46.1 years with a range from 18 to 93 years 
old, similar to the original community practice cohort (t test 
p = 0.77). The average BMI was 26.1 (range 14–43.1), with 
54.4% being overweight or obese (BMI > 25) at presentation. 
In this more recent cohort, 71 of 91 (78%) were TTG posi-
tive; 20 patients had a negative TTG result. Before starting 
a GFD in this cohort, the average TTG level was 83.72 U/
mL and after starting a GFD, it was 28.8 U/mL. Repeat TTG 
was positive in 24% of patients, negative in 33%, and 42% 
did not have a repeated TTG level. The recommendation 
and assessment of bone disease with DEXA testing were 

Table 1   Baseline characteristics of the cohorts

*ANOVA. Tukey HSD post hoc test: Community cohort (2000–2007) versus Community cohort (2013–2016). Diff = − 5.0000, 
95%CI = − 10.3836 to 0.3836, p = 0.0750

Community Cohort 
2000–2007 (n = 117)

Community Cohort 
2013–2016 (n = 91)

Tertiary referral center 
2000–2007 (n = 188)

p value

Sex, n (%)
 Male 41 (35.0) 27 (29.7) 34 (18.1) 0.003
 Female 76 (65.0) 64 (70.3) 154 (81.9)

Age at diagnosis Mean ± SD, years 48.6 ± 17.16 46.1 ± 18 41 ± 15  < 0.001*
BMI at diagnosis, Mean ± SD 26.5 ± 6.8 26.1 ± 5.1 23.1 ± 3.9  < 0.001*
 BMI > 25, n (%) 51 (44) 49 (54.4) 12/34 (35.3) 0.13
 BMI ≤ 25, n (%) 65 (56) 41 (45.6) 22/34 (64.7) 0.13

TTG at diagnosis
 TTG > 20U, n (%) 93/112 (83.0) 71 (78.0) 95/103 (92.2) 0.02
 TTG ≤ 20U, n (%) 19/112 (17.0) 20 (22.0) 8/103 (7.8) 0.02

Bone mass measurement by DEXA scan 
at diagnosis

(n tested = 67) (n tested = 17)

 Normal bone density, n (%) 20 (29.8) 7 (41.2) – 0.58
 Osteopenia, n (%) 31 (46.3) 6 (35.3) – 1
 Osteoporosis, n (%) 16 (23.9) 4 (23.5) – NA

Table 2   Characteristics of 
patients in the community 
cohorts

*p value < 0.05

Community Cohort Community Cohort p value
2000–2007 2013–2016

(n = 117) (n = 91)

Diarrhea 68 (58.1%) 30 (33.0%)  < 0.001*
Abdominal pain/dyspepsia 55 (47.0%) 41 (45.1%) 0.89
Flatulence/bloating 35 (29.9%) 31 (34.1%) 0.63
Malaise/fatigue 31 (26.5%) 24 (26.4%) 1
Weight loss 30 (25.6%) 14 (15.4%) 0.10
Nausea/vomiting 16 (13.7%) 19 (20.9%) 0.23
Constipation 0 (0%) 16 (17.6%)  < 0.001*
Anxiety/depression 13 (11.1%) 11 (12.1%) 1
Rash 11 (9.4%) 9 (9.9%) 1
Iron deficiency anemia 54 (46.2%) 28 (30.8%) 0.04*
Hypertransaminasemia 7 (5.9%) 3 (3.3%) 0.57
Neurologic symptoms 5 (4.3%) 16 (17.6%) 0.003*
Positive family history 2 (1.7%) 16 (17.6%)  < 0.001*
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ordered in 40.2% of patients, but only 17 patients had testing 
completed. There was no difference in the rate of osteopenia 
or osteoporosis between the two community cohorts.

Comparisons between the initial and the more recent 
community cohorts demonstrated that the most common rea-
sons for referral to a gastroenterologist practice were, respec-
tively, diarrhea (58.1% vs. 33.0%, p < 0.001), abdominal 
pain/dyspepsia (47% vs. 45.1%, p = 0.89), flatulence/bloating 
(29.9% vs. 34.1%, p = 0.63), and anemia (46.2% vs. 30.8%, 
p = 0.04). Other items that had a statistically significant dif-
ference between the two cohorts included family history 
of celiac disease, constipation, and neurologic symptoms 
(Table 2). In terms of family history, increased awareness 
of asking about family history of celiac in the second cohort 
may explain the difference observed between cohorts. When 
assessing quality measures in the new cohort in the commu-
nity practice, we found that vitamin D testing was ordered 
for 74.7% of patients. However, a pneumococcal vaccine 
recommendation was documented in only 13.3% of patients. 
Eighty-six percent of the first community-diagnosed cohort 
was referred to a nutritionist, and 92% of these followed a 
GFD with symptomatic improvement. The recommendation 
for bone density assessment was the only measure with a 
significant change over time (62.4% vs. 38.9%, p = 0.001). 
The treating gastroenterologist requested follow-up appoint-
ments after diagnosis in 96% of cases of the first cohort. The 
quality assessment measures between the two cohorts are 
summarized in Table 3.

In the tertiary center cohort, 188 patients with biopsy-
proven CeD were identified between 2000 and 2007. The 
mean age at diagnosis was 41 years, with a range between 
18 and 74 years. There were 154 (82%) female and 34 (18%) 
male patients. The average BMI of this cohort was 23.1, with 
a range between 16.9 and 32.5.

Both the initial community cohort and the tertiary center 
patients were diagnosed between 2000 and 2007. In these 
two groups, the most common reasons for referral were the 
following, respectively: abdominal pain/dyspepsia (47% vs. 
32.2%, p = 0.06), diarrhea (58.1% vs. 40%, p = 0.008), and 
anemia (46.2% vs. 19.4%, p = 0.33).

Discussion

Celiac disease has a diverse and commonly non-specific 
clinical presentation in modern practice [10, 20]. Fewer 
patients now present with severe gastrointestinal symp-
toms, and the clinical face of CeD is no longer one of a 
malnourished individual with diarrhea and malabsorption 
[7, 9, 15, 20, 21]. We found a change in the clinical pres-
entation over time in the community cohorts. Compared 
to the new community cohort, the initial cohort presented 
with more systemic and gastrointestinal symptoms, includ-
ing diarrhea, a higher proportion of anemia, and neuro-
logic symptoms. As previously observed by Abu Daya 
et al., patients presenting with anemia are more likely to 
have more severe villous atrophy than those with diar-
rhea as the initial presentation[22]. Thus, the initial cohort 
may have had more intestinal damage than the more recent 
community cohort, since the initial cohort also presented 
at an older age which might suggest that they remained 
undiagnosed for a longer period. In the later years, a 
prompter diagnosis has been attributed to greater aware-
ness of CeD and the availability of serologic tests that have 
been clinically used in the USA since the early 1990s and 
were available for both of the study's time points [9].

Additionally, the community population's gastroin-
testinal complaints were frequent in both cohorts, but 
other non-gastrointestinal manifestations, including 
dermatologic and neurologic manifestations, were also 
noted. Contrary to classic descriptions of patients with 
CeD, both groups of patients in the community prac-
tice were older with a higher rate of being overweight 
or obese. In contrast, the tertiary referral center patients 
presented with a lower average BMI and with diarrhea. 
The referred patients' presentation might be explained 
as a more severe disease than patients in the primary or 
secondary settings. Multiple studies from tertiary referral 
centers have described patients with similar demograph-
ics characteristics (female proportion 60–75% and mean 
age 35–45 years) and clinical presentation (51–63% with 

Table 3   Quality Assessment 
Measures in the community 
cohort

+ Vitamin D testing and pneumococcal vaccination were not assessed prior to 2013
*p value < 0.05

Community Cohort 
2000–2007 (n = 117)

Community Cohort 
2013–2016 (n = 91)

p value

Referral to nutritionist 92 (78.6%) 77 (86.5%) 0.320
DEXA recommendation recorded 73 (62.4%) 35 (38.9%) 0.001
Vitamin D testing N/A+ 68 (74.7%)
Pneumococcal vaccination N/A+ 12 (13.3%)
GFD following N/A 84 (93.3%)
Follow-up appointment 112 (95.7%) N/A N/A
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gastrointestinal symptoms) [17, 23]. However, Rampertab 
et al. observed that the clinical presentation in a single 
referral center has changed since the early 1980s when 
compared to the early 2000s. There was a decline in the 
percentage of patients presenting with diarrhea over time, 
while the percentage of patients with silent celiac disease 
increased [9]. The contrasting data in the two settings is 
valuable when interpreting CeD studies conducted at ter-
tiary care centers that are not necessarily similar to the 
findings of community-based internal medicine and gas-
troenterology practices.

Celiac disease is associated with significant osteoporotic 
bone loss [24]. Therefore, appropriate management of CeD 
warrants examination of bone mineral density and vitamin 
D levels. In our study, DEXA scans were done in 57.3% of 
patients in the initial community practice cohort and 18.7% 
of the new community cohort. One explanation for these 
low rates could be that DEXA scans were done by patients’ 
primary care physicians or another healthcare provider and 
not reported to the gastroenterologist’s documentation. The 
rate of osteoporosis was 23.9% and 23.5% in the commu-
nity cohorts. Also, 46% and 35.3% of the patients tested 
had osteopenia in the initial and follow-up community prac-
tice cohorts, respectively. A recent meta-analysis found that 
14.4% and 39.6% of patients with CeD have osteoporosis or 
osteopenia, respectively [24, 25]. Studies have shown that 
even 1 year of dietary treatment leads to significant bone 
mass improvement [26]. This supports the view that gluten 
withdrawal can improve bone derangements and highlights 
the importance of screening for coexisting bone disease.

Impaired splenic function affects more than one-third of 
adult patients with CeD, and it may predispose to a higher 
risk of infections by encapsulated bacteria [27, 28]. One 
prior study has shown a 28% increased risk of pneumonia in 
CeD unvaccinated patients compared to unvaccinated non-
celiac controls [29]. In the community practice, only 14% of 
the initial cohort had a documented recommendation for the 
pneumococcal vaccine. The low numbers observed may, in 
part, be due to physicians verbally making the recommen-
dation for vaccination without documentation in the chart. 
Also, the community practice could not offer pneumococ-
cal vaccination due to a lack of insurance coverage of this 
vaccine in a specialist clinic. In contrast, hepatitis A and B 
vaccination was routinely given in the office when appro-
priate. Thus, in the community where the private practice 
is located, patients must get the vaccine from their primary 
care provider or a local pharmacy. This finding serves as a 
wake-up call to recommend and document the proper vac-
cination protocols. The community practice implemented 
a link to pneumococcal vaccination recommendation when 
a patient has an ICD-10 diagnosis of CeD. Also, there is 
a reminder embedded in the electronic medical record to 
ensure appropriate vaccination recommendations.

The American Gastroenterological Association recom-
mends an initial screening with TTG in patients with sus-
pected CeD, with a confirmatory endoscopy with duode-
nal biopsy [21, 30]. While the reported sensitivity of TTG 
is about 90–98%, a minority of patients may test negative 
for serology despite having histology changes [21]. This 
small subset of patients with negative serology may have 
a false negative result, patients who already started a GFD, 
or patients with IgA deficiency, or seronegative celiac 
with intestinal symptoms related to gluten ingestion [31]. 
Although seronegative CeD’s prevalence is low, it can be 
a cause of villous atrophy [31]. The sensitivity of TTG in 
the community cohort was lower than expected. Only 83% 
of the first cohort and 78% of the second community cohort 
had a positive TTG. Meanwhile, at the tertiary center, 92% 
of patients had a positive TTG. The subgroup of seronega-
tive CeD patients is commonly overlooked. Patients should 
be questioned as to whether they were following a GFD 
before TTG measurement and, ideally, patients should have 
a measure of total IgA and IgG deamidated gliadin antibody 
testing. It is important to have a high suspicion of CeD in 
patients with evidence of malabsorption, nutritional defi-
ciencies, or dermatologic changes and also to continue with 
the workup of CeD with endoscopy and duodenal biopsy if 
clinical suspicion is high despite a negative TTG [20, 32]. If 
the suspicion of CeD is high in the setting of a negative TTG 
in patients on a GFD, HLA genotyping should be considered 
[10, 30, 33].

The major advantage of our study is the evaluation of 
two different cohorts of newly diagnosed patients with CeD 
in a community practice over two separate recent peri-
ods (2000–2007 and 2013–2016). Another strength is the 
comparison of the presentation of CeD in the community 
practice and a tertiary referral center. We are limited by the 
retrospective design of the study and by evaluating a single 
community practice. This limits the external validity of the 
study and potentially skews the data based on management 
patterns of the practice. Our study did not assess the ini-
tial workup done in a primary care physician practice to 
further evaluate the reason for referral to the community 
versus a tertiary center. Also, we found a high rate of false-
negative TTG in the community cohort. Given the retro-
spective nature of the study, we were unable to differentiate 
whether a false-negative TTG in the community was due 
to self-treated CeD, incompletely treated CeD, a difference 
in the laboratory test, or due to IgA deficiency, a condition 
present in approximately 1 in 400 non-Hispanic whites[4, 
27]. While our study looked at gender differences, we did not 
evaluate racial differences. Another weakness of this study 
was a lack of standardization of the pathologists’ evaluation 
of the small intestinal biopsies. Community general patholo-
gists read some biopsies in the earlier cohort, which raises 
the possibility of increased misinterpretation compared to 
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readings by a dedicated gastrointestinal pathologist in the 
second cohort and tertiary referral center.

In conclusion, we have found that patients presenting to 
the community setting differ from a tertiary referral center. 
Patients with CeD in the community setting tended to be 
older, overweight, and have a high mineral bone disease rate. 
Searching for CeD has become common in patients with 
iron deficiency anemia, unexplained osteoporosis, infertility, 
functional bowel disorders, and chronic diarrhea. Despite the 
increased awareness, the disease remains under-diagnosed, 
and patients may still have delayed diagnosis. Finally, using 
the electronic medical record tools, quality initiatives can be 
incorporated. Reminders can be automatically triggered to 
suggest the order of vitamin D level, DEXA scan, nutrition 
consultation, pneumococcal vaccination, and screening of 
1st-degree family members, which help improve the care of 
patients with CeD.
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