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Abstract
AIM: To evaluate the demographic characteristics and clinical phenotypes of inflammatory bowel disease (IBD) in a geographic area in Northeastern Brazil.
METHODS: This retrospective study was conducted at the Hospital of the Federal University of Piauí (HU-UFPI) in Northeastern Brazil. Demographic characteristics and clinical phenotypes of IBD were analyzed in relation to the time of diagnostic confirmation, which was defined as the date of disease onset. Data were collected between January 2011 and December 2012 and included all census patients 18 yr of age or older during that period for whom there was diagnostic confirmation of Crohn’s disease (CD), ulcerative colitis (UC), or unclassified colitis according to the Montreal criteria. We also analyzed the period of time between the onset of clinical manifestations and the diagnosis of IBD (delay in the diagnosis). Statistical analyses included means and standard deviations for numeric variables and the Pearson chi-square ((2) adherence test for nominal variables. The annual index occurrence and overall prevalence of IBD at our institution were also calculated, with P values < 0.05 indicating statistical significance. This study was approved by the Institutional Ethics and Research Committee.
RESULTS: A total of 252 patients with IBD were included, including 152 (60.3%) UC patients and 100 (39.7%) CD patients. The clinical and demographic characteristics of all patients with IBD showed a female to male ratio of 1.3:1.0 and a mean age of 35.2 (SD = 14.5) yr. In addition, the majority of patients were miscegenated (171, 67.9%), had received higher education (157, 62.4%), lived in urban areas (217, 86.1%), and were under the age of 40 yr (97, 62.5%). For patients with CD, according to the Montreal classification, the predominant features present from the onset of disease were an age between 17 and 40 yr (A2); colonic disease location (L2); and nonstricturing, nonfistulizing disease behavior (B1). However, approximately one-quarter of all CD patients demonstrated perineal involvement. We also observed considerable delay in the diagnosis of IBD throughout the entire study period (mean = 35.5 mo). In addition, the annual index occurrence rose from 0.08 to 1.53 cases/105 inhabitants/yr during the study period, and the prevalence rate was 12.8 cases/105 inhabitants in 2012. Over the last two decades, there was a noted increase in the frequency of IBD in the study area.
CONCLUSION: In this study, there was a predominance of patients with UC, young people under 40 yr of age, individuals with racial miscegenation, and low annual incomes.
© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Inflammatory bowel diseases; Crohn’s disease; Ulcerative colitis; Epidemiology; Human Development Index

Core tip: This study addressed the demographic characteristics and clinical phenotypes of inflammatory bowel disease (IBD) patients in Northeastern Brazilian, where living conditions are poor and there is a lack of data on this subject. Over the last two decades, there was a noted increase in the frequency of IBD in the study area, although there was considerable delay in disease diagnosis throughout the study period. There was a predominance of patients with ulcerative colitis, but there was no difference between males and females in terms of disease frequency. Most individuals were aged below 40 yr, had miscegenated ethnic characteristics, and received low annual incomes.
Parente JML, Coy CSR, Campelo V, Parente MPPD, Costa LA, da Silva RM, Stephan C, Zeitune JMR. Inflammatory bowel disease in Northeastern Brazil. World J Gastroenterol 2014; In press
INTRODUCTION 

Inflammatory bowel disease (IBD) encompasses a group of chronic and idiopathic inflammatory diseases preferentially affecting the gastrointestinal tract (GIT). Two subcategories, Crohn's disease (CD) and ulcerative colitis (UC), have been highlighted[1]. CD is characterized by discontinuous and transmural inflammation that can involve any segment of the GIT, sometimes presenting stenotic or penetrating behavior with the formation of abscesses and fistulas[2]. UC is an inflammatory process confined to the mucosa and submucosa of the large intestine, with a characteristic gradient of greater to minor severity in the distal to proximal direction[3,4]. Unclassified colitis is defined when the disease involves only the large intestine and presents superimposed clinical and endoscopic characteristics of both CD and UC[5,6].
The incidence and prevalence of IBD are higher in countries with greater economic development, especially in the northern countries of Western Europe, Canada, the United States of America, Australia, and New Zealand[7,8]. In recent decades, there has also been an increase in these rates in countries of Southern and Eastern Europe and, to a lesser extent, the Middle East, North Africa, and some Asian countries[9-11]. In Latin America, there are few epidemiological studies of IBD, although some studies have reported growth in the frequencies of both CD and UC in this region, despite the low incidence of these diseases[12,13].
In Brazil, epidemiological studies of IBD are also very scarce, although increased frequencies of outpatient visits and hospitalizations in the major urban centers of Brazil have been observed[14-16]. However, no studies have been conducted with large Brazilian territorial coverage regarding the demographic and clinical aspects of IBD.
The purpose of this study was to address the lack of data on IBD in the state of Piauí, an area in the Brazilian Northeast, where living conditions are considered the worst (Figure 1). In recent decades, Brazil has experienced a continuous increase in the Human Development Index (HDI) from 0.590 in 1990 to 0.718 in 2010, although the country still stands at 84th in United Nations (UN) rankings. In Piauí, the HDI was reportedly lower (0.646 in 2010) than the HDI of southern and southeastern Brazilian states (HDIs between 0.731 and 0.783) and the federal capital (an HDI of 0.824)[17].
The main objective of this study was to identify the demographic characteristics and clinical phenotypes of IBD in a geographic area in Northeastern Brazil with a low HDI. In addition, we sought to calculate the annual index rate for the occurrence and prevalence of IBD at our institution.
MATERIALS AND METHODS

Study location
The study was conducted at the Hospital of the Federal University of Piauí (HU-UFPI), which is considered a reference center for the treatment of patients with IBD. The strategic location of this hospital in the capital of Piauí, Teresina, and its inclusion in a computerized public health network result in the referral of patients from all other hospitals and public health centers throughout the state. In the state of Piauí, approximately 85% of the population receives health care solely through the public system, and our institution has been the only public hospital in the state to care for patients above 15 yr of age with IBD. 
Diagnosis of IBD
The diagnosis of IBD was established according to previously developed criteria for CD and UC[1], including clinical, ileocolonoscopic, laboratory, and histopathological aspects as well as computed tomography (CT) or magnetic resonance imaging (MRI) enterography studies of the small intestine. When necessary, we performed endoscopic examinations of the upper GIT to evaluate the esophagus, stomach, and duodenum. All patients underwent investigation for gastroenteritis (coproculture) and intestinal parasites (stool test). In view of the high prevalence of enteroparasitoses in the study region, all patients received antiparasitic treatment with albendazole, secnidazole, and ivermectin regardless of the outcome of the stool examinations. The differential diagnosis of intestinal tuberculosis was based on clinical data, chest radiography, Mantoux intradermal testing, and the histological results of biopsy specimens. Mansonic schistosomiasis is endemic in many areas of Northeastern Brazilian, although there were no outbreaks in the region covered by this study.

Study design
The study was designed to describe the demographic and clinical characteristics of patients with IBD at the time of diagnostic confirmation, which was defined as the date of disease onset. This retrospective study involved a cohort of patients who were in clinical follow-up at HU-UFPI. The subjects' demographic and clinical data were collected directly from the medical records of the Digestive System Unit of HU-UFPI and were supplemented with patient interviews during periodic outpatient clinical reviews. 

The data were collected between January 2011 and December 2012 and included all census patients 18 yr of age or over for whom there was diagnostic confirmation of CD, UC, or unclassified colitis. Individuals who received disease diagnoses during childhood or adolescence but who were at least 18 yr of age at the time of data collection were also included.

The dependent variables included diagnosis (CD or UC), classification of CD and UC according to the Montreal criteria[6], and the period of time between the onset of clinical manifestations and the diagnosis of IBD. The independent demographic variables included age, gender, race, education, family income, and residence in an urban or rural area. The independent clinical variable was a family history of IBD. Patients who were diagnosed with unclassified colitis at the onset of the disease were included in the CD or UC groups, considering the subsequent diagnostic definition established during clinical follow-up of these individuals.

Statistical analysis
To perform statistical analyses, we first created a database using Microsoft Excel, the results of which are presented in tables and graphs. The following analyses were used: means and standard deviations for numeric variables and the Pearson chi-square ((2) adherence test for nominal variables (gender, race, education, and income). These variables were compared with the respective census data for the population of the state of Piauí. The significance level used for all tests was 5%.
We also calculated the annual index occurrence and the prevalence rate of IBD in our hospital based on the annual frequency of IBD and annual population data from the state of Piaui (85% of people over 15 yr of age, as explained in the "study location" section) for the period from 1988 to 2012, according to census data from the Brazilian government (Instituto Brasileiro de Geografia e Estatística [IBGE])[18].
Ethical considerations
This study was approved by the Research Ethics Committee of our institution (CAAE: 0140.0.045.000-11), and ethical principles for medical research involving human subjects were observed during all stages, including ensuring the anonymity of patients. All participants were adequately informed about the study and signed an informed consent form authorizing their inclusion in the study. 
RESULTS
The confirmation of IBD diagnosis for all patients included in this study occurred between 1988 and 2012. Two hundred fifty-two consecutive patients treated in the IBD outpatient unit were included, of which 152 (60.3%) had UC and 100 (39.7%) had CD. The age at disease onset ranged from 12 yr to 82 yr, with a mean of 35.2 (SD = 14.5) yr. The mean ages for the onset of CD and UC were 32.9 (SD = 13.6) yr and 36.8 (SD = 14.8) yr, respectively. Figure 2 shows the frequency distribution of the ages of patients with CD and UC at the time of diagnosis.

Regarding gender, there was a male to female ratio of 1.2 to 1.0 in the group of patients with CD, but there was no significant association with gender upon statistical analysis (P = 0.32). Patients with UC were predominantly female, with a female to male ratio of 1.8 to 1.0; this association was statistically significant (P = 0.005). Table 1 shows the demographic aspects of the study subjects and the population characteristics of the state of Piauí for comparison and statistical analysis. The patients' clinical features according to the Montreal[6] classification are shown in Table 2 for CD and Table 3 for UC.

The annual rate of new IBD cases increased slowly between 1988 and 1998, corresponding to a rate of one to five new patients per yr in that decade. In the last years of the twentieth century and the first decade of this century, significant increases in the gross annual frequencies of these diseases were observed, reaching a rate of 25 new cases of IBD (CD = 12, UC = 13) in 2012. In this context, given both the natural population growth of the state of Piauí and the gross annual rate of new cases identified in this study, the annual index occurrence of IBD at our institution was 0.08 cases/105 inhabitants/yr in 1988, and this rate reached its peak in 2007 with 1.53 cases/105 inhabitants/yr (Figure 3). In 2012, the prevalence of IBD at our institution was 12.8 cases/105 inhabitants.

Throughout the study period, there was considerable delay in the diagnosis of IBD. In particular, the mean time (in mo) between the onset of clinical manifestations and the diagnosis of IBD throughout the entire study period was 35.5 mo.

Regarding the etiopathogenesis of IBD, we analyzed two aspects: a family history of UC or CD and tobacco use. There was a history of IBD among first- and second-degree relatives in 29/252 (11.5%) cases, including 16/100 (16.0%) CD patients and 13/152 (8.6%) UC patients. A personal history of previous or current smoking was noted in 53/252 (21.0%) of all patients with IBD, including 21/100 (21.0%) with CD and 32/152 (21.1%) with UC.

DISCUSSION
Historical data for overall IBD geographic distribution worldwide have consistently shown higher rates of incidence and prevalence in more developed countries, the populations of which are predominantly Caucasian[12]. More recently, IBD has been detected with increasing frequency across all continents, including less developed countries, affecting people with different ethnic characteristics[9,10,19].
This study was conducted in a Brazilian region with the lowest socioeconomic human development indicators. In line with the low HDI, the average income per capita of the population of the state of Piauí (2965.00 USD per yr) is well below the average per capita income of Brazil (4602.12 USD per yr), while the average family income of participating patients in this research was higher [7084.80 (SD = 531.50) USD][18]. In this Brazilian region with poor living conditions, IBD is still a rare clinical condition compared to countries with high HDIs, where incidence rates are historically much higher, usually from 10.0 to 20.0 cases/105 inhabitants/yr as well as higher than 20.0 cases/105 inhabitants/yr[8]. However, in the 25 yr of this study, we found that there was a gradual increase in the annual index occurrence at our hospital, reaching 1.53 cases/105 inhabitants/yr and culminating in an intermediate prevalence rate corresponding to 12.8 cases/105 inhabitants in 2012. Our results were still much lower compared to those reported by Victoria et al[15] for the period of 1986 to 2005 in a more industrialized area of Southeastern Brazil, where the incidence rates rose from 1.0 to 8.0 cases/105 inhabitants/yr and the prevalence increased from 1.2 to 20.5 cases/105 inhabitants in the same period. However, our results are consistent with the findings of researchers from other Brazilian regions[20,21] and South American countries[12,13], who have observed higher frequencies of CD and UC in hospitals based in South America. This finding suggests that IBD is also increasing in Latin America, even in regions with specific geographical, climatic, and socioeconomic characteristics that differ from those where IBD was commonly reported a few decades ago.

We assumed that the above data pertaining to the annual index occurrence and prevalence rates were not the true incidence and prevalence rates for IBD in the entire population of the state of Piauí but instead represent only an estimated statistical calculation, as this was not the main focus of the study design. In addition, other relevant factors in this regard should be emphasized, including the possibility that patients were diagnosed and treated without being referred to our institution and the lack of a state-wide registry of billing codes to verify that all IBD patients were identified and registered. Despite these potential biases, and considering that there are no epidemiological studies of IBD in this Brazilian region, we believe that the annual index occurrence and prevalence rates found in this study are representative of the true rates in the state of Piauí, which have yet to be properly calculated in future studies.
The racial phenotype of Brazil's population is extremely heterogeneous. In particular, the population of Brazil has historically been influenced by individuals with European, African, Asian, and Amerindian ancestries, and there is significant miscegenation variability across geographical regions of the country. The general population of the state of Piauí, where the subjects of this study resided, predominately consists of individuals with miscegenated ethnic characteristics, with only a small portion of people with unique characteristics of white or black race and with little representation of Asian or purely indigenous individuals[18]. The subjects participating in our study also exhibited an ethnic profile similar to the general population where they reside; that is, the study showed no correlation between racial phenotype and the occurrence of IBD. Therefore, it appears that the ethnic characteristics of the study population differ from the pattern established in countries where there are higher traditional IBD incidence and prevalence rates, i.e., countries with a predominance of Caucasian individuals[22]. In fact, this miscegenated aspect of IBD patients in this region of Brazil is in keeping with the results of other studies that characterized these diseases as clinical entities emerging in the most diverse latitudes and longitudes of the planet, which are gradually and increasingly affecting other races and ethnicities in addition to Caucasians[11,23-26]. 
The literature data show that there are usually similar prevalence rates of IBD in men and women, although some studies have reported a slight predominance in males[27,28]. Our study showed that for UC patients, there was a significantly greater prevalence of women with this disease. These results are consistent with those reported by Kleinumbing-Júnior et al[14] in Southern Brazil.
In relation to the patient's age at CD diagnosis, we observed disease occurrence in all age groups, although there was a predominant initial involvement in young individuals, with a well-pronounced peak incidence between 21 and 30 yr of age. Our data are in agreement with the results reported by Thia et al[29] in a large population-based study, in which most patients were aged between 17 and 40 yr (A2 in the Montreal classification). When segments of the GIT were considered individually, the topographic region most affected by CD in our study was the large intestine. However, the overall involvement of the small intestine above the distal ileum (L4 alone or associated with L1-L3) was well above that reported by other studies in the literature. Considering the behavior of CD, our results are similar to those reported by other researchers[14,27-30]. Approximately one-quarter of all CD patients demonstrated perineal involvement from the time of disease onset, which was more predominant in patients with involvement of the terminal ileum.

As observed in the group of patients with CD, the onset of UC occurred in groups of younger individuals. In UC, the highest peak incidence occurred in the age groups between 21 and 40 yr, although this disease also achieved significant frequency in middle-aged individuals, with a second peak in the age groups between 41 and 60 yr. As a result, IBD has strong social, educational, economic, and family impacts on affected individuals, as the phases of disease activity coincide with the period of life when they are in full educational activity, starting their professional career, and forming their family bases. Our results are very similar to those reported by Manninen et al[31] in Finland and the multicenter study conducted by Tozun et al [32] in Turkey. However, studies of other populations, such as the multicenter study conducted by Ng et al[19] in Asia-Pacific countries, the review by Rocchi et al[33] on IBD in Canada, and the population-based study conducted by Vind et al[34] in Denmark, have indicated that UC can start at all ages, commencing with a peak incidence in the first decades of life but maintaining a plateau of new cases in all subsequent age groups, even after 60 yr of age.

Regarding the extent of UC, there are variations in the results presented in various studies, but in general, there is a higher incidence of distal UC (proctitis) in the initial presentation of the disease, followed by left UC and, to a lesser degree, pancolitis[3]. Our series disagreed on this point, as we observed a higher frequency of involvement of left UC and a low frequency of involvement of the rectum (E2 > E3 > E1, according to the Montreal classification for UC). These results are similar to those of studies by Zeng et al[27] in China and Lakatos et al[28] in Hungary. Regarding the profile of clinical severity, there was a slight predominance of the moderate form of UC, followed by the mild and severe forms (S2 > S3 > S1).

Given the low frequency of IBD in Brazil until a few decades ago, it has been difficult for physicians to readily recognize these diseases as a result of various factors, including the lack of IBD-related knowledge among health professionals and the lack of adequate diagnostic resources. For these reasons, there has been a delay in making correct IBD diagnoses in Brazil. We observed that there was a noted reduction in the time interval between the onset of clinical manifestations and the diagnosis of IBD in the last three 5-yr periods; the mean delay in diagnosis was initially 67.5 mo, although this time decreased to 40.7 mo and more recently to 25.1 mo. We can likely ascribe this fact to the opening of specialized services for the treatment of IBD in HU-UFPI, with improvements in physical facilities and complementary examinations, in addition to better training of health care staff responsible for patient service. Currently, the time required for IBD diagnosis in the state of Piaui is still well above the few months of delay observed by Gower-Rousseau et al[30] in France and Vind et al[34] in Denmark, although similar to results obtained by Zeng et al[27] in China and Manninen et al[31] in Finland. 
Our analysis of educational data indicated that patients with IBD had a higher level of education than the general population of the state where they reside, which signifies that they had fully completed primary education, had at least 9 yr of schooling, and had attended or completed high school or higher education. The results of the demographic profile of the subjects of our research, including educational level and age at disease onset, were similar to the results reported in other epidemiological studies of IBD; this profile consisted of disease onset at any age, but affecting mainly young people and tending to occur in individuals with higher educational levels[28,30,35-37].
Family history is considered the main risk factor for the onset of IBD because of several studies that demonstrated the existence of familial aggregation, concordance between monozygotic twins, and a greater prevalence in Ashkenazi Jews. The involvement of CD or UC in a family member indicates a significant increase for the risk of a first-degree relative also having the same disease[2,3,38,39]. In this sense, our results revealed that 4.0% of patients with IBD also had first-degree relatives with one of these diseases, and this rate was increased to 11.5% when second-degree relatives were also considered. In this regard, there was a greater association with family history in the CD group (16.0%) than in the UC group (8.6%).

In addition to familial aggregation, other correlations between IBD and environmental factors have been considered. We analyzed some of the factors that may influence the pathogenesis of IBD in this group of patients, including the recent population migration to urban centers. In the last 50 years, there has been an acceleration of population migration from rural to urban areas in Brazil, although this phenomenon has become more significant only in the last 30 years in Northeastern Brazil. In the period from 1980 to 2010, the urban Brazilian population increased sharply from 67.6% to 84.4% in all regions of Brazil, from 50.5% to 73.2% in Northeastern Brazil, and from 42.0% to 65.8% in the state of Piaui[18]. The progressive increase in the annual index occurrence of IBD in this study (Figure 2) coincides precisely with the period in which the migratory wave of rural populations to urban areas was observed. In fact, most patients with IBD in our study resided in urban areas, while only 14% lived in the countryside when the disease was diagnosed. It is possible that the level of higher education among patients with IBD may be related to increased access to education in urban areas, in contrast to the lower education of the general population of the state of Piauí, rather than to an etiopathogenic association or an increased risk to develop these diseases. However, further studies need to be conducted in this developing and newly urbanized population group to assess the impact of social changes, including lifestyle, eating habits, types of occupation and other environmental factors, on the risk of IBD emergence. Such a study would make it possible to demonstrate whether there is in fact a positive association between the environment in urban areas, possibly related to lifestyle and eating habits, and the onset of both CD and UC, as previously suggested in several studies[40-44].
Analysis of the association between prior or current tobacco use and the onset of IBD in our patients indicated that the frequency was similar in both groups with CD and UC. Therefore, no protective effects or increased susceptibility to CD were observed in relation to tobacco use, as previously suggested by some epidemiological[39,42,43] and experimental studies[45]. However, this issue was not analyzed in greater depth, and there may be other factors that could adequately explain the associations between onset, phenotypes, or IBD behavior and tobacco smoking.

In conclusion, the results of our study showed that there was a predominance of IBD patients with UC. In total, there was no difference between males and females in terms of disease frequency, although there was a significantly greater UC frequency in women. Most individuals were aged below 40 yr, had miscegenated ethnic characteristics, and received low annual incomes. There was also a significant increase in the annual index occurrence of IBD at our institution. The IBD prevalence rate was found to be intermediate, lying between the high rates measured in more developed countries and the low prevalence rates in other areas. There was also considerable delay in the diagnosis of IBD, which, on average, was approximately two and a half years.
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COMMENTS
Background

Crohn's disease (CD) and ulcerative colitis (UC) are chronic inflammatory bowel diseases (IBD) of unknown etiology and multifactorial pathophysiology, which affect the gastrointestinal tract. Historically, the incidence and prevalence of IBD have been highest in economically developed nations with a predominantly Caucasian population, such as the northern countries of Western Europe, Canada, United States, Australia and New Zealand. Recent epidemiological studies have shown a gradual increase in the prevalence of CD and UC in different continents.
Research frontiers

In Brazil, there are still few epidemiological studies regarding the demographic and phenotypic characteristics of IBD. This study was carried out at a specialized university center for the care of IBD in Northeast Brazil, a region that is much less economically developed and has a lower Human Development Index (HDI) than the South and Southeast regions of the country.
Innovations and breakthroughs

The results of the study showed some similarities with other studies: most subjects lived in urban areas, were aged under 40 yr, had a higher level of education and higher family income than the population of that region. On the other hand, this population presented some other characteristics: they were predominantly female, especially patients with UC and they had ethnic characteristics similar to those of the population of the studied region: predominantly with characteristics of racial miscegenation and less interaction between white and black people. Of considerable interest was the observation that there was a marked increase in the incidence of IBD in the studied region during recent decades.
Applications 

The study results suggest that IBD have become more frequent in recent decades in this region of Brazil, and they affect populations with different racial and socioeconomic characteristics than those with a historically high prevalence and incidence of CD and UC.
Terminology

The Human Development Index (HDI), the index adopted by the United Nations (UN), classifies countries into: developed (HDI from 0.800 to 1.000, i.e., very high development), developing (HDI 0.700 to 0.799 and HDI 0.600 to 0.699, i.e., high and medium human development, respectively) and underdeveloped countries (HDI from 0.500 to 0.599 and HDI from 0.000 to 0.499, i.e., low and very low human development, respectively). According to this classification, Brazil has a high human development (HDI = 0.730). However, the region studied has a medium human development (HDI = 0.646).
Peer review

This is an excellent descriptive study in which the authors analyzed the increased frequency of IBD in a region of Brazil that has a medium human development index. The study results showed that IBD are expanding to other parts of the world, and they also occur in populations other than those that have a higher prevalence of individuals with Caucasian ethnic characteristics.
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Table 1  Demographic characteristics of the population of the state of Piauí (Brazil) in 2010 and of patients with inflammatory bowel disease (total), Crohn’s disease, and ulcerative colitis according to gender, race, education, family income, and residence (urban or rural) in Piauí (Brazil), 1988-2012

	Demographic variables
	General population of Piauí1:

(n = 3118360)
	IBD phenotype

	
	
	CD (n = 100)
	UC (n = 152)
	Overall IBD (n = 252)

	
	
	n (%)
	n (%)
	n (%)

	Gender
	Male
	49.0%
	54 (54.0)
	55 (36.2)
	109 (43.3)

	
	Female
	51.0%
	46 (46.0)
	97 (63.8)
	143 (56.7)

	
	(2 test
	-
	P = 0.32 
	P = 0.00
	P = 0.07

	Race
	Miscegenated
	64.0%
	64 (64.0)
	107 (70.4)
	171 (67.9)

	
	White
	24.4%
	26 (26.0)
	34 (22.4)
	60 (23.8)

	
	Black
	9.4%
	10 (10.0)
	10 (6.6)
	20 (7.9)

	
	Yellow
	2.2%
	0 (0)
	1 (0.6)
	1 (0.4)

	
	(2 test
	-
	P = 0.50 
	P = 0.24
	P = 0.18

	Education (yr of schooling)
	Uneducated and < 9 yr
	58.2%2
	25 (25.0)
	70 (46.0)
	95 (37.8)

	
	( 9 yr
	41.8%
	75 (75.0)
	82 (53.9)
	157 (62.4)

	
	2 test
	-
	P = 0.00
	P = 0.00
	P = 0.00

	Residence
	Urban area
	65.8%
	93 (93.0)
	124 (81.6)
	217 (86.1)

	
	Rural area
	34.2%
	7 (7.0)
	28 (18.4)
	35 (13.9)

	
	(2 test
	-
	P = 0.00
	P = 0.00
	P = 0.00

	Average income 
	Monthly3
	247.00 USD
	643.50 USD
	555.40 USD
	590.40 USD


1Source: Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia e Estatística - IBGE [database online], 2010); 2Individuals aged > 18 yr; 3State of Piauí = income per capita, study population: family income. IBD: Inflammatory bowel disease; CD: Crohn’s disease; UC: Ulcerative colitis.

Table 2  Clinical features of patients with Crohn's disease at diagnosis according to the Montreal classification6 in Piauí (Brazil), 1988-2012
	Phenotypic elements
	n (%)
	Female, n (%)
	Male, n (%)

	Age at diagnosis (A)
	A1: ≤ 16 yr old
	8 (8.0)
	2 (25.0)
	6 (75.0)

	
	A2: 17-40 yr old
	71 (71.0)
	30 (42.3)
	41 (57.7)

	
	A3: > 40 yr old
	21 (21.0)
	14 (66.7)
	7 (33.3)

	Disease location (L)
	L1: Terminal ileum
	15 (15.0)
	7 (46.7)
	8 (53.3)

	
	L2: Colonic
	36 (36.0)
	17 (47.2)
	19 (52.8)

	
	L3: Ileocolonic
	17 (17.0)
	7 (41.2)
	10 (58.8)

	
	L4: Isolated upper disease
	7 (7.0)
	1 (14.3)
	6 (85.7)

	
	L1, L2 or L3: Concomitant with L4
	25 (25.0)
	14 (56.0)
	11 (44.0) 

	Disease behavior (B)
	B1: Nonstricturing, nonfistulizing
B1 + p (perianal disease modifier)
	69 (69.0)
19 (27.0)
	33 (47.8)

7 (36.8)
	36 (52.2)

12 (63.2)

	
	B2: Stricturing
B2 + p (perianal disease modifier)
	18 (18.0)
3 (16.7)
	6 (33.3)

2 (66.7)
	12 (66.7)

1 (33.3)

	
	B3: Penetrating1
B3 + p (perianal disease modifier)
	13 (13.0)
5 (38.5)
	7 (53.8)

2 (40.0)
	6 (46.2)

3 (60.0)


1Rectovaginal fistula = 4; Entero-cutaneous fistula = 6; Entero-enteric fistula = 2; Acute perforated abdomen = 1.
Table 3  Clinical aspects of patients with ulcerative colitis (n = 152) at the time of diagnosis according to the modified Montreal classification in Piauí (Brazil), 1988-2012

	Phenotypic elements
	n (%)
	Female, n (%)
	Male, 
n (%)

	Age at diagnosis (A)1
	A1: ≤ 16 yr old
	7 (4.6)
	3 (42.9)
	4 (57.1)

	
	A2: 17-40 yr old
	88 (57.9)
	56 (63.6)
	32 (36.4)

	
	A3: > 40 yr old
	57 (37,5)
	38 (66.7)
	19 (33.3)

	Disease extent (E)
	E1: Ulcerative proctitis
	14 (9.2)
	9 (64.3)
	5 (35.7)

	
	E2: Keft-sided ulcerative colitis
	93 (61.2)
	63 (67.7)
	30 (32.3)

	
	E3: Extensive ulcerative colitis (pancolitis)
	45 (29.6)
	25 (55.6)
	20 (44.4)

	Disease severity (S)
	S1: Mild
	41 (27.0)
	28 (68.3)
	13 (31.7)

	
	S2: Moderate
	60 (39.5)
	40 (66.7)
	20 (33.3)

	
	S3: Severe
	51 (33.5)
	29 (56.9)
	22 (43.1)


1Age at diagnosis is not a phenotypic element of the Montreal classification for ulcerative colitis. 
FIGURE LEGENDS

Figure 1  Study area (Piauí State), located in the tropical zone in the northeastern region of Brazil.
Figure 2  Distribution of patients with ulcerative colitis and Crohn’s disease according to age group in Piauí State (Brazil), 1988-2012. UC: Ulcerative colitis; CD: Crohn’s disease.
Figure 3  Annual index occurrence of inflammatory bowel disease (total), ulcerative colitis, and Crohn’s disease in Piauí State (Brazil) in the period from 1988-2012. IBD: Inflammatory bowel disease; UC: Ulcerative colitis; CD: Crohn’s disease.
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