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Abstract
Introduction: Inflammatory bowel disease (IBD) includes ul-
cerative colitis (UC) and Crohn’s disease (CD) characterized 
by a fluctuating course with periods of clinical activity and 
remission. No previous studies have demonstrated the fre-
quency of delay at diagnosis and its associated factors in 
Mexico and Latin America. The aim of this study was to eval-
uate diagnostic delay of IBD in the last 4 decades in 2 differ-
ent health care systems (public vs. private) and its associated 
factors. Methods: This is a cohort study that included 1,056 
patients with a confirmed diagnosis of IBD from public and 
private health care systems. The diagnostic delay was de-
fined as time >1 year from the onset of symptoms to the 
confirmed diagnosis for patients with UC and 2 years for pa-
tients with CD. Statistical analysis was performed with the 
SPSS v.24 program. A value of p ≤ 0.05 was taken as signifi-
cant. Results: The delay at diagnosis decreased significantly 
by 24.9% in the last 4 decades. The factors associated with 
the diagnostic delay were proctitis in UC, clinical course >2 
relapses per year and IBD surgeries for CD. We found a delay 

at diagnosis in 35.2% of IBD patients in the public versus 
16.9% in the private health care system (p = 0.00001). Con-
clusions: We found a significant diagnosis delay of IBD in 
35.2% from the public health care system versus 16.9% in the 
private health care system. © 2021 The Author(s).

Published by S. Karger AG, Basel

Introduction

Inflammatory bowel disease (IBD) includes ulcerative 
colitis (UC) and Crohn’s disease (CD) characterized by a 
fluctuating course with periods of clinical activity and re-
mission [1]. The incidence has increased in the last years 
in Mexico [2] and worldwide where approximately 6.8 
million patients had been reported [3]. Diagnosis of IBD 
can be delayed due to the clinical heterogeneity and the 
differential diagnosis with other diseases. No established 
consensus or precise definition about delay diagnosis, 
however, previous studies have suggested that a period of 
time to confirmed diagnosis was 1–3 months for UC [4, 
5], and 5–7 months for CD [4, 6]. Some factors have been 
related to the delay at diagnosis in some countries such as 
smoking, age at diagnosis <60 years, penetrating behavior 

This is an Open Access article licensed under the Creative Commons 
Attribution-NonCommercial-4.0 International License (CC BY-NC) 
(http://www.karger.com/Services/OpenAccessLicense), applicable to 
the online version of the article only. Usage and distribution for com-
mercial purposes requires written permission.



Diagnostic Delay of Inflammatory Bowel 
Disease in Mexico

73Inflamm Intest Dis 2022;7:72–80
DOI: 10.1159/000520522

of CD [7], and educational level [4]. This diagnostic delay 
in IBD may impact with greater complications like intes-
tinal resections [8], stricture, perianal fistulas, and in-
creased anti-tumor necrosis factor (TNF) alpha use [9]. A 
diagnostic delay can increase the costs of treatment due 
to complications and the need of hospitalizations [10], 
work productivity loss [11], and the use of new therapeu-
tic agents [12]. For all these reasons, it is necessary to pay 
attention when IBD is suspected to reduce long-term 
complications and costs. Mexico has a public health pro-
gram where coverage has increased in most of the country 
[13] and also has medical assistance through private cov-
erage; the Mexican health system comprises 2 sectors, the 
public and the private. The public sector is composed of 
social security institutions that include people who work 
and their families and other where people have medical 
attention without access to social security and finally, the 
private sector includes insurance companies who work in 
private hospitals. The public health system includes 70.8% 
of the Mexican population and the rest 29.2% require the 
services of the private health system [14]. For IBD, an in-
crease in hospital discharges and mortality has been re-
ported in the last years [15], for that reason a greater cov-
erage of medical treatments is necessary for IBD. There 
are differences in the clinical outcomes depending on the 
health care system with higher mortality and complica-
tions in the public health system [16, 17] than the private 
health care system. In other countries, that have both 
health systems, it has been observed that patients with 
IBD with medical attention in the public health system 
have a higher percentage of diagnostic delay and late use 
of anti-TNF therapy resulting in an elevated number of 
hospitalizations [18]. We are aware that there is a diag-
nostic delay in IBD patients in Mexico; however, there are 
important advances in the diagnostic tools and awareness 
of IBD in the last decade in our country. For this reason, 
the aim of this study was to evaluate if there is a decrease 
in the diagnostic delay of IBD in the last 4 decades and its 
associated factors of the clinical differences between 2 ref-
erence centers of different kinds of health care systems 
(public vs. private) in Mexico.

Material and Methods

This is a cohort study that included all patients with a con-
firmed diagnosis of IBD, based on clinical, endoscopic, radiologi-
cal, and histological findings. All patients belonged to the IBD 
Clinic at the National Institute of Medical Sciences and Nutrition 
Salvador Zubirán from the public health care system and the Gas-
troenterology Service in Medica Sur, a hospital from the private 

health care system. In this study, both public and private hospitals 
are the main reference medical centers that admit patients with 
IBD in whole country. There is no switching from public and pri-
vate system. All patients who started symptoms of the disease in 
the period 1980–2019 with complete medical records were includ-
ed.

All clinical and demographic variables were collected from a 
hospital-based data by reviewing clinical records and by personal 
interview of variables such as sex; age, age at the onset of symptoms 
(chronic diarrhea, abdominal pain, bloody stools, body weight 
loss, fever, tenesmus, and anemia or extraintestinal symptoms that 
are attributed to IBD), age at diagnosis, year of diagnosis, disease 
duration, type of IBD diagnosis, public or private health care sys-
tems, the extent of UC, location in CD, clinical behavior of CD, 
clinical course of disease, family history of IBD or immune-medi-
ated diseases, extraintestinal manifestations, smoking habit, ste-
roid-dependent, resistant to steroids, refractory to thiopurines, 
anti-TNF primary nonresponder, secondary loss of response to 
anti-TNF alpha, previous number of hospitalizations, and relapse 
were defined in those patients who have clinical symptoms such 
diarrhea, bloody stools, abdominal pain, etc., and had reached 
clinical remission for at least 3 months, current medical therapy 
with 5-aminosalicylates (5-ASA), steroids, immunomodulators, 
and biological therapy, as well as IBD surgical treatment. Diagnos-
tic delay was defined as a period of time >1 year from the onset of 
symptoms to the confirmed diagnosis for patients with UC and 2 
years for CD [18].

Statistics Analysis
For the description of the demographic and clinical character-

istics, frequencies, and percentages will be used for categorical 
variables and median and range for continuous variables. χ2 was 
used for categorical variables and the Student’s t test to compare 
number variables. A univariate and multivariate analysis were per-
formed to identify all factors associated with diagnostic delay. Sta-
tistical analysis was performed with the SPSS v.24 program. A val-
ue of p ≤ 0.05 was considered as significant.

Results

Clinical and Demographic Characteristics
A total of 1,056 patients with IBD consisted of 843 pa-

tients with UC which 275 had diagnostic delay and 568 
with nondiagnostic delay as well as 213 patients with CD, 
42 had diagnostic delay and 171 with nondiagnostic de-
lay. The most frequent clinical characteristics associated 
with diagnostic delay were diarrhea and abdominal pain 
in CD and UC as shown in Table 1. The presence of anal 
lesions was not associated with diagnostic delay.

Time to Confirmed Diagnosis of IBD
All patients were classified according to the decade, at 

the time when they started with IBD symptoms, time to 
diagnosis, diagnostic or nondiagnostic delay. We found 
an increased in timely diagnosis from 55.2% in 1980–
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1989 to 81.1% for 2010–2019, when they were classified 
by type of IBD, in the decade of 1980–1989 of patients 
with UC, 47.6% presented a timely diagnosis versus 52.4% 
with a diagnostic delay (p = 0.06); in the period of 1990–
1999 was 46.8% versus 53.2% (p = 0.0012); in the period 
of 2000–2009 was 60.1% versus 39.9% (p = 0.0007) and 
for 2010–2019 was 78.1% versus 21.9% (p = 0.00001). For 
CD in 1980–1989, 75.0% with timely diagnosis versus 

25.0% with diagnostic delay (p = 0.65); in 1990–1999 was 
68.8% versus 31.3% (p = 0.22); in 2000–2009 was 63.2% 
versus 36.8 (p = 0.0007); and in the period 2010–2019 was 
92.2% versus 7.8% (p = 0.0017).

Factors Associated with Diagnostic Delay
A multivariate analysis was performed to search all 

factors associated with diagnostic delay. In the case of 

Table 1. Clinical and demographic characteristics

UC delay
n = 275

UC nondelay
n = 568

CD delay
n = 42

CD nondelay
n = 171

Sex, n (%)
Female 159 (57.8) 285 (50.2) 26 (54.8) 90 (52.6)
Male 116 (42.2) 283 (49.8) 19 (45.2) 81 (47.4)

Median age (range) 43 (17–79) 40 (8–89) 53 (25–82) 50 (13–98)
Median years of evolution (range) 8 (1–37) 6 (1–41) 8 (2–32) 5 (1–37)
Family history, n (%)

IBD 6 (2.2) 10 (1.8) 1 (2.4) 2 (1.2)
Immune-mediated disease 28 (10.2) 29 (5.1) 1 (2.4) 9 (5.3)

Smoking, n (%) 98 (35.6) 181 (31.9) 19 (45.2) 50 (29.2)
Extraintestinal manifestations, n (%) 92 (33.5) 140 (24.6) 13 (31.0) 41 (24.0)
Symptoms, n (%)

Diarrhea 265 (96.3)* 450 (79.2) 40 (95.2)* 145 (84.7)
Abdominal pain 255 (92.7)* 310 (54.5) 41 (97.6)* 136 (79.5)
Bloody stools 275 (100) 568 (100) 31 (73.8) 125 (73)
Weight loss 268 (97.4) 555 (97.7) 40 (95.2) 165 (96.4)
Fever 100 (36.3) 215 (37.8) 18 (42.8) 91 (53.2)
Anemia 275 (100) 568 (100) 42 (100) 171 (100)

Clinical remission, n (%) 150 (54.5) 288 (50.7) 19 (45.2) 90 (52.6)
Extent of UC, n (%)

E1 proctitis 23 (8.4) 130 (22.9)
E2 left-sided 33 (12.0) 75 (13.2)
E3 extensive 219 (79.6) 363 (63.9)

Location of CD, n (%)
Ileal 23 (54.8) 57 (33.3)
Colonic 6 (14.3) 37 (21.6)
Ileocolonic 12 (28.6) 65 (38.0)
Upper disease 1 (2.4) 5 (2.9)
Perianal disease 0 7 (4.1)

Behavior CD, n (%)
Penetrating 15 (35.7) 93 (54.4)
Stricturing 21 (50.0) 56 (32.7)
Penetrating 6 (14.3) 22 (12.9)

Clinical course, n (%)
Initially active and prolonged remission 196 (71.3) 355 (62.5) 26 (61.9) 112 (65.5)
<2 relapses per year 71 (25.8) 179 (31.5) 11 (26.2) 57 (33.3)
>2 relapses per year 8 (2.9) 34 (6.0) 5 (11.9) 2 (1.2)

IBD surgeries 14 (5.1) 31 (5.5) 16 (38.1) 33 (19.3)
Previous hospitalizations, n (%)

<2 1,187 (68.0) 387 (68.1) 19 (45.2) 102 (59.6)
>2 88 (32) 181 (31.9) 23 (54.8) 69 (40.4)

UC, ulcerative colitis; n, number of patients; CD, Crohn’s disease; IBD, inflammatory bowel disease. * p < 0.05.
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UC, all significant variables were family history of im-
mune-mediated disease, abdominal pain, diarrhea, ex-
traintestinal manifestations, proctitis, and arthralgias. 
The multivariate analysis found that proctitis persisted as 
an associated factor. In CD, the clinical course >2 relaps-
es per year and IBD-related surgeries remained signifi-
cant in the multivariate analysis as shown in Table 2.

Differences in Diagnostic Delay by Public or Private 
Health Care System
A total of 755 patients with IBD who belonged to the 

public health care system were 614 (81.3%) with a diag-
nosis of UC and 141 (18.7%) with CD. From the private 
health care system, 301 patients were included, 229 
(76.1%) with a diagnosis of UC and 72 (23.9%) with diag-
nosis of CD. The presence of diagnostic delay versus non-

diagnostic delay in both health care systems, we found a 
delay in 266 patients (35.2%) in the public health care 
system versus 51 patients (16.9%) in the private health 
care system (p = 0.00001, odds ratio [OR] 2.66, confi-
dence interval [CI] 95%: 1.90–3.73). There is a diagnostic 
delay of 37.9% versus 18.3% for UC (p = 0.0004, OR 2.27, 
CI 95% 1.87–3.95) and for CD a diagnostic delay of 23.4% 
versus 12.5% respectively (p = 0.06, OR 2.13, CI 95%: 
0.96–4.75) as shown in Figure 1.

Clinical Differences in the Public and Private Health 
Care Systems
A sub-analysis was carried out based on the clinical 

characteristics (Table 3) of the patients in public and pri-
vate health care systems to find all factors associated with 
a diagnostic delay in each health care system. The only 

Table 2. Factors associated with diagnostic delay of IBD

Univariate analysis Multivariate analysis

p value OR 95% CI p value OR

UC
Family history

Immune-mediated disease 0.008 2.1 1.22–3.61 0.036 0.557
Extraintestinal manifestations <0.0013 0.45 0.32–0.65 0.166 1.484
Proctitis <0.0011 0.30 0.19–0.49 0.000 3.019
Arthralgias 0.03 1.44 1.02–2.04 0.940 0.165

CD
Clinical course

>2 relapses per year 0.02 6.09 1.30–28.36 0.004 0.82
IBD surgeries 0.013 2.57 1.24–5.33 0.004 3.050

IBD, inflammatory bowel disease; OR, odds ratio; CI, confidence interval; UC, ulcerative colitis; CD, Crohn’s 
disease.

Fig. 1. Diagnostic delay by public or private 
health care system. IBD, inflammatory 
bowel disease; UC, ulcerative colitis; CD, 
Crohn’s disease.
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factor associated was proctitis (p = 0.001, OR 0.298) in UC 
patients from the public health care system, and in the 
private health care system, the only associated factor was 
<2 hospitalizations (p = 0.018 OR 2.413) in UC. In pa-
tients with CD from the public health care system, the 
presence of smoking was significantly less in those who 
had timely diagnosis compared to CD patients with diag-
nostic delay (p = 0.018 OR 0.364). No differences were 
found in this issue for CD patients from the private health 
care system as shown in Table 4.

Treatment Differences between Public and Private 
Health Care Systems
The current medical treatment in patients with diag-

nostic delay and nondiagnostic delay, the only difference 
was higher use of immunomodulators in patients with 
CD (p = 0.017) for diagnostic delay. Both public and pri-
vate health care systems showed differences in higher use 
of 5-ASA (p = 0.0004) and anti-TNF alpha biological 
treatment (p = 0.02) in the private health care system as 
shown in Table 5.

Table 4. Clinical differences of public and private health care patients

Univariate analysis Multivariate analysis

p value OR CI 95% p value OR

UC public
Family history

Immune-mediated disease 0.03 1.78 1.01–3.14 0.196 0.682
Extraintestinal manifestations 0.01 1.51 1.06–2.15 0.650 1.156
Arthalgias 0.01 1.53 1.04–2.25 0.490 0.798
Pancolitis 0.0004 2.2 1.47–3.29 0.667 1.124
Proctitis 0.0005 0.25 0.14–0.46 0.001* 0.298
Clinical course

Initially active and prolonged remission 0.007 1.57 1.10–2.23 0.061 1.436
Clinical course

>2 relapses per year 0.007 3.0 1.22–7.36 0.342 0.285
UC private

Previous hospitalizations
<2 0.01 0.41 0.19–0.86 0.018* 2.413

CD public
Smoking 0.005 3.12 1.38–7.06 0.018* 0.364
IBD surgeries 0.03 2.33 1.05–5.20 0.117 1.942

CD private
Clinical course

>2 relapses per year 0.001 36.57 3.57–374.42 0.999 0

OR, odds ratio; CI, confidence interval; UC, ulcerative colitis; IBD, inflammatory bowel disease; CD, Crohn’s 
disease. * p < 0.05.

Table 5. Treatment differences between public and private health care systems

Treatment UC CD Public
n = 755

Private
n = 301

p value

delay
n = 275

nondelay 
n = 568

p value delay
n = 42

nondelay 
n = 171

p value

5-ASA 72.4 76.4 0.203 35.7 39.2 0.679 64.5 75.7 0.0004*
Steroids 14.5 68.3 820 23.8 32.7 0.262 16.8 21.6 0.069
Immunomodulators 33.2 22.4 0.858 61.9 41.5 0.017* 26.4 29.2 0.343
Biologic treatment 6.2 6.0 0.911 7.1 5.2 0.172 6.4 10.6 0.02*

UC, ulcerative colitis; CD, Crohn’s disease; n, number of patients; 5-ASA, 5-aminosalycilates. * p < 0.05.
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Complications between Diagnostic Delay and 
Nondelay Diagnostic of IBD
The presence of complications in the long-term was 

significantly higher in those patients with CD delay diag-
nosis (50% vs. 0%, respectively, p < 0.001) regarding the 
development of strictures (40%), surgical resections 
(35%), intestinal perforation (12%) and intra-abdominal 
abscess (5%) as well as in UC patients with diagnostic de-
lay had more complications than nondiagnostic delay 
(15% vs. 0% respectively, p < 0.03) and the complications 
most frequent were toxic megacolon (7%), colon perfora-
tion (6%), refractory bleeding (1%), colorectal cancer 
(1%), and the need of colectomy (15%).

Discussion

This is the first study from Latin American country 
that evaluates the diagnostic delay in IBD patients and 
compares 2 health care systems (public and private). We 
standardized the time to consider their diagnostic delay 
based on previous studies, where they showed that diag-
nostic delay is longer for CD than UC patients [19–21]. 
The diagnostic delay improved in recent years as demon-
strated in our study where diagnostic delay decreased 
substantially in 24.9% in the last 4 decades. For the de-
cade 2010–2019, the delay in the diagnosis of IBD was 
18.9%, similar to other populations from France and Ro-
mania [6, 20]. This frequency is higher than other coun-
tries such as USA where diagnoses from the onset of 
symptoms in patients with CD is 10 months and 3 months 
for patients with UC, <1 year for both diseases [21]. This 
can be reflected in a lower frequency of IBD surgeries 
than other countries [22], thus avoiding the complica-
tions associated with a diagnostic delay such as strictur-
ing phenotype and IBD-related surgeries [21, 23]. Also, 
the benefits of a timely diagnosis have been demonstrat-
ed in a higher quality of life throughout the clinical course 
of the disease than patients with a diagnostic delay [24]. 
The timely diagnosis in UC was 78.1% and for CD of 
92.2% in the last decade as reported in other countries 
[19]. This finding may be due to a higher incidence of 
IBD worldwide and better knowledge, awareness of IBD 
in the gastroenterologists and new diagnostic tools such 
as fecal calprotectin, better endoscopic procedures and 
cross-imaging studies. Few factors were associated with 
a diagnostic delay such as proctitis in UC and CD-related 
surgeries. Interestingly a clinical course >2 relapses per 
year in CD was associated with a timely diagnosis. The 
potential explanation about proctitis was involved in the 

diagnostic delay of UC is that most of the patients were 
treated as other anal diseases such as hemorrhoids. On 
the other hand, IBD-related surgeries were a factor asso-
ciated with diagnostic delay because most of the CD pa-
tients had a major complication due to the development 
of intestinal occlusion or penetrating behavior with in-
tra-abdominal abscess formation and intestinal perfora-
tion. The presence of >2 relapses per year was associated 
with a timely diagnosis because CD patients looked for 
medical attention in a short time. No association was 
found with other clinical factors as reported previously, 
such as smoking [20], age at diagnosis <40 years and il-
eal location in CD [19], and no family history of IBD [25]. 
There was a higher frequency of diagnostic delay in the 
public than the private health care system because there 
was a long period for referring to the gastroenterologist 
or IBD specialist due to a bigger number of patients in 
the public health care system. Other differences found 
between both health care systems were a higher use of 
5-ASA and anti-TNF alpha biological therapy in the pri-
vate health care system, which may be explained by fast-
er medical attention [26]. This finding is according to a 
previous study that confirmed a substantial benefit with 
the early use of these therapies [27]. When we compared 
both health care systems, the presence of proctitis was 
confirmed as a factor associated with a diagnostic delay 
in the public health care system contrasting to the lower 
number of hospitalizations of UC patients in the private 
health care system. In the case of CD patients in the pub-
lic health care system, the smoking habit was associated 
with timely diagnosis, this can be explained because all 
patients had an aggressive clinical course and diagnostic 
studies were performed in a short period of time due to 
a hospitalization approach. Finally, it is important to 
mention that endemic gastrointestinal infections may be 
influencing on diagnostic delay in Mexico because it has 
been reported a high frequency of protozoa infections in 
Mexican patients with UC [28] as well as endemic tuber-
culosis may be influencing diagnostic delay of CD in a 
previous study from India [29].

The main advantage is that it is the first study to be 
carried out in Latin America for the diagnostic delay 
and compared 2 different health care systems (public 
vs. private) as well as we also looked for the factors as-
sociated. A limitation of the present study is that cul-
ture, education, socioeconomic status, and ethnicity 
were not explored, however, definitively these factors 
may be influencing on diagnostic delay in Mexican IBD 
patients.
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Conclusions

We found a significant diagnostic delay of IBD in 
35.2% from the public health care system versus 16.9% in 
the private health care system. These differences also re-
main statistically significant in UC (37.9% vs. 18.3%) and 
23.4% versus 12.5%, respectively for CD. The factors as-
sociated with diagnostic delay were proctitis in UC pa-
tients, clinical course >2 relapses per year, and IBD-relat-
ed surgeries were associated in CD patients.
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