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Abstract
AIM: To assess the prevalence of nutritional disorders 
in children with inflammatory bowel disease (IBD) in 
Saudi Arabia.

METHODS: The data from a national cohort of children 

Retrospective Study
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newly diagnosed with IBD between 2003 and 2012 were 
analyzed. The diagnosis of IBD and the differentiation 
between Crohn’s disease (CD) and ulcerative colitis 
(UC) were confirmed by gastroenterologists according 
to the standard criteria. The body mass index (BMI) of 
each child [weight (kg)/height2 (m)] was calculated at 
the time of diagnosis. The World Health Organization 
standards and references were used and the BMI for 
age > +1 and < -2 standard deviation score were used 
to define overweight and thinness, respectively. Age 
stratification analysis was performed to investigate any 
age-related variation in the prevalence of nutritional 
status between children < 10 years of age and older.

RESULTS: There were 374 children from 0.33 to 17 
years of age, including 119 (32%) children with UC 
and 255 (68%) with CD. All of the children were Saudi 
nationals, and 68 (57%) of the UC and 150 (59%) 
of the CD children were males. A positive history of 
anorexia at the time of diagnosis was found in 30 (25%) 
patients with UC and 99 (39%) patients with CD. The 
prevalence of thinness was 31%, 35% and 24% in 
children with IBD, CD and UC, respectively, with a 
significantly higher prevalence of thinness in children 
with CD than in children with UC (P  = 0.037) only in the 
age group of 10-17 years (P  = 0.030). The prevalence 
of overweight was 16 %, 15% and 20 % in the children 
with IBD, CD and UC, respectively, indicating a higher 
prevalence in UC that was statistically significant only in 
the age group of 10-17 years (P  = 0.020). 

CONCLUSION: A high proportion of children with 
IBD presented with overweight instead of the classical 
underweight. Awareness of this finding is important for 
patient care.

Key words: Overweight; Thinness; Ulcerative colitis; 
Crohn disease; Children; Saudi Arabia
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Core tip: This study is the first from a developing 
country to demonstrate that a high proportion of 
children with inflammatory bowel disease (IBD) 
presented with overweight instead of the classical 
underweight. Age stratification revealed a significant 
variation between Crohn’s disease and ulcerative colitis 
in the prevalence of thinness as well as overweight 
between children < 10 years of age and older children. 
Physicians caring for children should be aware that 
children with IBD may present with overweight instead 
of the classical underweight.

El Mouzan MI, Al Edreesi MH, AlHussaini AA, Saadah OI, Al 
Qourain AA, Al Mofarreh MA, Al Saleem KA. Nutritional status 
of children with inflammatory bowel disease in Saudi Arabia. 
World J Gastroenterol 2016; 22(5): 18541858  Available from: 
URL: http://www.wjgnet.com/10079327/full/v22/i5/1854.htm  
DOI: http://dx.doi.org/10.3748/wjg.v22.i5.1854

INTRODUCTION
Nutritional impairment in the form of poor weight 
gain, weight loss and underweight (thinness) is one 
of the most important features of inflammatory bowel 
disease (IBD), occurring more commonly in children 
with Crohn’s disease (CD) than in children with 
ulcerative colitis (UC)[1,2]. However, recent reports in 
the Western literature have indicated an increasing 
proportion of adults and children presenting with 
overweight and obesity rather than underweight[3]. 

In developing countries, IBD is a new condition 
in both adults and children[4-6]. A recent study from 
Saudi Arabia reported a low incidence compared to the 
findings in the Western literature, although there was 
a statistically significant increase in trend over time[7]. 
It has been suggested that studying the characteristics 
of this emerging condition in new populations may 
enhance the understanding of these diseases. The 
lack of information on the nutritional status of children 
affected with IBD from developing countries in general 
and Saudi Arabia in particular prompted this study, 
with the objective to describe the nutritional status in 
Saudi children with newly diagnosed IBD.

MATERIALS AND METHODS
The data from a national cohort of children newly 
diagnosed with IBD between 2003 and 2012 
were analyzed. The diagnosis of IBD and the diffe
rentiation between CD and UC were confirmed by 
gastroenterologists according to the revised Porto 
criteria[8]. The World Health Organization (WHO) 
standards and reference were used[9,10]. Accordingly, 
overweight and thinness were defined by body mass 
index (BMI) for age > +1 and < -2 standard deviation, 
respectively. Weight and length/height were measured 
at the time of diagnosis and BMI [weight (kg)/height2 
(m)] was calculated for each patient and plotted on 
the relevant WHO charts. Age stratification analysis 
was performed to investigate any agerelated varia
tion in the prevalence of nutritional status between 
children < 10 years of age and older, in accordance 
with Paris classification[11]. χ2 test was used to test the 
significance of estimates, and pvalue of < 0.05 was 
considered to be statistically significant. 

This report constitutes a portion of the national 
study of the characteristics of IBD in Saudi children. 
The study was approved by the Institutional Review 
Board, College of Medicine, King Saud University (No. 
10/2647/IRB). 

RESULTS
There were 375 children from 0.33 to 17 years of age, 
including 119 (31.7%) patients with UC, 255 (68%) 
patients with CD and one (0.3%) patient with IBD
undetermined. The latter, however, was not included in 
the analysis. All of the children were Saudi nationals, 
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and 68 (57%) of the UC and 150 (59%) of the CD 
children were male. A positive history of anorexia at 
the time of diagnosis was noted in 30 (25%) patients 
with UC and 99 (39%) patients with CD. A history of 
weight loss at the time of the diagnosis was positive 
in 42% of the patients with UC and 78% of the 
patients with CD. The distribution of nutritional status 
in the 374 children is shown in Table 1, indicating a 
prevalence of thinness of 31%, 35%, and 24% in IBD, 
CD, and UC children, respectively, with a significantly 
higher prevalence of thinness in CD children than UC 
children (p = 0.037). In contrast, the prevalence of 
overweight was 16%, 15% and 20 % in the children 
with IBD, CD and UC, respectively, with no statistically 
significant difference between the children with UC and 
CD (p = 0.219). 

The agespecific prevalence of thinness is shown in 
Table 2, indicating a significantly higher prevalence in 
CD patients 1017 years of age (p = 0.030) compared 
with those < 10 years, whereas no significant age
related difference was noted in the UC or IBD group. 
The agespecific prevalence of overweight is depicted 
in Table 3. In UC patients, although not statistically 
significant, the prevalence of overweight was higher 
in the 1017 year age group than in those < 10 years 
of age (p = 0.064). However, there was a significantly 
higher prevalence of overweight in the 10 to 17year
old patients with UC than in those with CD (p = 0.020), 
whereas no significant age-related difference was 
noted in patients with CD or IBD. An overview of the 
age distribution of BMI in children with overweight is 
presented in Figure 1, indicating no clear pattern of 
distribution. Finally, there was no significant difference 
between males and females in the prevalence of 
overweight or thinness in the patients with UC, CD or 
IBD (p > 0.05).

DISCUSSION
Nutritional impairment in children with IBD is one of 
the most important features of these diseases, and the 
assessment of nutritional status is essential for treating 
these children. Although the causes of thinness are not 
completely understood, contributing factors include 
anorexia, inadequate caloric intake, malabsorption, 
loss of nutrients, chronic inflammation, and including 
effect of proinflammatory cytokines[12]. In addition 
to the well-known weight loss in patients presenting 
with IBD, overweight and obesity have been recently 
reported at the time of diagnosis in an increasing 
number of children[13,14]. 

The data reported in this study are derived from 
a multicenter national sample of Saudi children with 
an estimate of 80% coverage and are therefore 
representative of the Saudi population of children 
ranging in age from 0.33 to 17 years with a confirmed 
diagnosis of IBD. In this analysis, we used BMI 
to define overweight and thinness in accordance 
with current recommendations[15,16]. In this report, 
assessment at diagnosis excluded any effect of therapy, 
allowing for a more accurate definition of the impact 
of IBD on nutritional status. The WHO definitions and 
references were used because of unavailability of local 
data on z scores at the time of this analysis, and the 
intention was to facilitate comparison with studies in 
other populations.

In this study, the 78% prevalence of weight loss 
in patients with CD and 42% in patients with UC at 
the time of diagnosis are within the range (40% to 
90% in CD patients and 20%55% in UC patients) 
reported in the Western literature[17], indicating a 
more important impact of CD than UC on nutritional 
status. Additionally, the 35% prevalence of thinness 
in patients with CD is comparable with the 32% in a 
report from France[18]. The high prevalence of thinness 
of 31 %, 35% and 24 % in patients with IBD, CD and 
UC contrasts with the lower prevalence rates reported 
from the United States[3]. However, the significantly 
more common prevalence of thinness in patients with 
CD than in patients with UC is similar to the reports 
in the literature likely reflecting the effects of more 
extensive disease in the patients with CD than in the 
patients with UC[3]. The discrepancy between the 
high prevalence of history of weight loss and thinness 
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Table 1  Nutritional status distribution  n  (%)

WHO definitions UC = 119 
(32)

CD = 255 
(68)

IBD = 374 
(100)

Thinness (< -2 SD)  28 (24)a     89 (35)a 117 (31)
Normal 67 (56) 129 (50) 196 (53)
Overweight (> +1 SD)  24 (20)b    37 (15)b   61 (16)

aP = 0.037, bP = 0.219. WHO: World Health Organization; UC: Ulcerative 
colitis; CD: Crohn’s disease; IBD: Inflammatory bowel disease.

Table 2  Age-specific prevalence of thinness  n  (%)

Age (yr) UC CD P value IBD

< 10     18/67a (26.9)      19/55 (34.5) 0.359    37/122b (30.3)
10-17     10/52a (19.2) 70/200 (35) 0.030 80/252b (32)
0.33-17 28/119 (24) 89/255 (35) 0.037 107/374 (31)

aP = 0.450; bP = 0.874. UC: Ulcerative colitis; CD: Crohn’s disease; IBD: 
Inflammatory bowel disease.

Table 3  Age-specific prevalence of overweight  n  (%)

Age (yr) UC CD P value IBD

< 10 9/67a (9)    9/55b (16) 0.843 18/122c (15)
10-17 15/52a (29) 28/200b (14) 0.020 43/252c (17)
0.33-17 24/119 (20)  37/255 (15) 0.219   61/374 (16)

aP = 0.065; bP = 0.822; cP = 0.676. UC: Ulcerative colitis; CD: Crohn disease; 
IBD: Inflammatory bowel disease. 
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food might be a contributing factor. These agerelated 
findings, not reported in the literature, indicated the 
importance of age stratification in the description of 
nutritional status and added to the particularities of 
IBD in children < 10 years old, as described in the 
Paris classification.

In conclusion, in this study from a developing 
country, the finding of a high prevalence of thinness 
is expected and was similar to findings in the Western 
literature. However, the high prevalence of overweight, 
especially in older children with UC, was an unexpected 
presenting feature of IBD in a developing country but 
consistent with the findings in the Western literature. 
Accordingly, physicians caring for children should 
be aware that overweight, rather than thinness, is 
not an uncommon nutritional presentation of IBD. 
Prospective studies are warranted to define the impact 
of overweight and obesity on the natural history and 
management of IBD in children.
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