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Abstract
AIM
To	assess	 the	 impact	of	 disease	 characteristics	 on	
the	quality	of	 life	(QOL)	 in	children	with	 inflammatory	
bowel	diseases	(IBD).

METHODS
This	was	a	cross-sectional	study	conducted	at	the	First	
Department	of	Pediatrics	of	 the	University	of	Athens	
at	 the	 “Aghia	Sophia”	Children’s	Hospital.	Children	
diagnosed	with	Crohn’s	 disease	 (CD)	or	 ulcerative	
colitis	 (UC),	who	were	 followed	 as	 outpatients	 or	
during	a	hospitalization,	participated,	after	 informed	
consent	was	obtained	from	their	 legal	 representative.	
QOL	was	assessed	by	 the	IMPACT-III	questionnaire.	
Demographic	data	and	disease	characteristics	were	
also	collected.	Statistical	analyses	 included	parametric	
(Student’s	t -test	and	Pearson’s	r )	and	non-parametric	
(Mann-Whitney	test,	Fisher’s	test	and	Spearman’s	rho)	
procedures.

RESULTS
Ninety-nine	patients	(UC:	37,	73.0%	females,	CD:	62,	
51.6%	females),	aged	12.8	±	2.6	years	were	included.	
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Overall,	as	well	as,	sub-domain	scores	did	not	differ	
between	UC	and	CD	(overall	score:	73.9	±	13.3	vs 	77.5	
±	11.2,	respectively,	P 	=	0.16).	In	the	entire	sample,	
total	score	was	related	to	physician’s	global	assessment	
(PGA,	patients	 classified	as	 “mild/moderate”	active	
disease	had,	on	average,	14.8	±	2.7	points	lower	total	
scores	compared	to	 those	“in	remission”,	P	<	0.001)	
and	age	at	 IMPACT	completion	 (Pearson’s	r	 =	0.29,	
P 	=	0.05).	Disease	activity	assessed	by	 the	 indices	
Pediatric	Ulcerative	Colitis	 activity	 index,	 Pediatric	
Crohn’s	disease	activity	 index	or	PGA	was	significantly	
associated	with	all	 subdomains	 scores.	Presence	of	
extraintestinal	manifestations	had	a	negative	impact	on	
emotional	and	social	functioning	domains.

CONCLUSION
Disease	activity	is	the	main	correlate	of	QOL	in	children	
with	IBD,	underlining	the	importance	of	achieving	and	
sustaining	clinical	remission

Key words: Inflammatory	bowel	disease;	Ulcerative	
colitis;	Crohn’s	disease;	Quality	of	 life;	 IMPACT-III;	
Children
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Core tip: This	study	demonstrated	that	disease	activity	
is	the	main	correlate	of	quality	of	life	(QOL)	in	children	
with	 inflammatory	 bowel	 diseases	 (IBD).	 Further-
more,	 several	 factors,	 that	pose	 increased	 risks	 for	
impaired	QOL	 for	children	with	 IBD,	were	 identified.	
In	brief,	children	of	younger	age,	the	early	years	after	
the	diagnosis	 and	 the	presence	of	 extra-intestinal	
manifestations	were	 inversely	 related	 to	 IMPACT-
III	scores.	Therefore,	 in	children	with	 these	specific	
features,	physicians	should	be	more	vigilant	 in	order	
to	recognize	and	address	 issues	related	to	 their	QOL	
promptly.

Chouliaras G, Margoni D, Dimakou K, Fessatou S, Panayiotou 
I, Roma-Giannikou E. Disease impact on the quality of life of 
children with inflammatory bowel disease. World J Gastroenterol 
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org/10.3748/wjg.v23.i6.1067

INTRODUCTION
Inflammatory bowel diseases (IBD) are immune 
mediated disorders with a genetic component, charac-
terized by chronic inflammation of the gastrointestinal 
tract. Although patients suffering from these conditions 
have a normal life expectancy, the need for long-term 
medication, frequent hospitalizations, surgeries and 
the relapsing nature of the disease significantly nega-
tively affect their quality of life (QOL). The term QOL 
encompasses the patients’ subjective perception of 

their health state, as well as the impact of their disease 
on their physical, social and emotional wellbeing[1].

There are several studies published on the subject, 
the majority of which support that patients with IBD, 
as with other chronic diseases, have an impaired 
QOL compared to the normal population[1-3]. Most 
researchers have concluded that in patients with IBD 
the disease activity is the main predictive factor of 
QOL; however it is not yet defined how other disease 
characteristics, such as disease duration, recurrent 
hospitalizations or different treatment modalities 
affect their QOL.

In this study we assessed the QOL in Greek pedia-
tric patients with IBD and attempted to identify how it 
is affected by disease characteristics.

maTeRIalS aND meTHODS
The study was conducted at the First Department of 
Pediatrics of the University of Athens, Greece after 
approval by the Ethics Committee of the “Aghia 
Sophia” Children’s Hospital in Athens, Greece. 
Informed consent was obtained from all legal repre-
sentatives of the children who participated.

This was a cross-sectional study. Candidates for 
inclusion were children diagnosed with UC or CD 
according to the revised Porto criteria[4], who were 
hospitalized or followed in the outpatient IBD clinic. 
All patients had undergone at least one full ileocolo-
noscopy with biopsies, esophago-gastro-duodenoscopy 
with biopsies and magnetic resonance enterography 
for small bowel assessment.

At the time of evaluation, a number of parameters 
were recorded: Demographic data, disease activity, 
disease duration, current treatment and number of 
hospitalizations in the previous 3 mo. For the disease 
activity evaluation the Pediatric Crohn’s disease acti-
vity index (PCDAI)[5] or the Pediatric Ulcerative Colitis 
activity index (PUCAI)[6] were used. For PCDAI the 
score ranges from 0 to 100, whereas for PUCAI the 
score ranges from 0 to 85 points. Based on the activity 
indices patients were classified as being in remission 
(PCDAI ≤ 10 or PUCAI ≤ 10), in relapse with mild 
activity (10 < PCDAI ≤ 30 or 10 < PUCAI ≤ 34) and 
in relapse with moderate/severe activity (PCDAI > 30 
or PUCAI > 34). Physician’s global assessment (PGA) 
was also recorded at the time of evaluation. PGA is a 
validated instrument through which the physician is 
able to evaluate disease activity clinically, on a 4 point 
scale (inactive, mild, moderate and severe disease).

QOL was assessed by the IMPACT-III question-
naire, which is a 35-item self-report tool that assesses 
QOL in children and adolescents with IBD. Children 
indicate on a 5-point Likert scale the extent to which 
they are bothered by specific aspects of their health 
condition. It consists of 6 subscales: bowel symptoms, 
systemic symptoms, emotional functioning, social 
functioning, body image and treatment/interventions. 
Scores range from 35 to 175, with higher scores 
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suggesting better QOL. We used the Greek version 
of the questionnaire, created by one of the authors 
(Roma-Giannikou E), which has been translated from 
the original one designed by Otley and the Pediatric 
Inflammatory Bowel Disease Working Group on Quality 
of Life in 2002[7]. The patients completed the IMPACT-
III questionnaires, in the presence of their parent(s), 
in approximately 20 min.

Statistical analysis
Statistical analysis was performed by a medical 
biostatistician (GC). Summary statistics for continuous 
variables are presented as mean ± SD and compared 
by t-test, whereas in cases of small samples (< 30) or 
skewed distributions, median and interquartile range 
are presented and the Mann-Whitney test was used. 
Categorical data are presented as absolute (n) and 
relative (%) frequencies and compared by Fisher’s 
exact test. Correlations were assessed by Pearson’s 
correlation coefficient (r), or Spearman’s rho. Due to 
the small number of observations in the PGA-category 
«moderate», categories «mild» and «moderate» were 
collapsed into one class and compared to patients 
in «clinical remission». Similarly, as the numbers of 
subjects in the moderate/severe categories, accord-
ing to PCDAI/PUCAI classification, were very small, 
patients were grouped as “in remission” or “in relapse 
with mild/moderate activity” and a new joined variable 
was formed including all individuals. After univariate 
analyses were performed, a stepwise backward 
regression analysis was performed to assess signifi-
cant parameters at the multivariate level, grouping 
all IBD patients. Level of statistical significance, for 
univariate analyses, was set to 0.05. For the stepwise 
approach, the level for entering a covariate into the 
model was 0.051 whereas for removing, it was 0.05. 

All analyses were performed with Stata 11.0 MP 
statistical software (Stata Corp, TX, United States).

ReSUlTS
Descriptive statistics
A total of 99 patients (62 CD, 37 UC) were included 
in the analysis. Demographic data and disease chara-
cteristics are shown in Table 1. Patients with CD were 
older at the time of diagnosis, as well as at the time of 
IMPACT completion and were more likely to be treated 
with an anti-TNFα agent. Table 2 illustrates total and 
sub-domain IMPACT scores, overall as well as accord-
ing to diagnosis. In general, patients with CD scored 
higher in all scales compared to ulcerative colitis 
group; however the results did not reach statistical 
significance, not even after adjusting for PGA level (all 
P values > 0.05). The only exception was emotional 
functioning domain, where among patients in clinical 
remission, according to PGA, CD children scored 
significantly higher compared to UC children (79.3 ± 
16.2 vs 70.0 ± 21.1, P = 0.05).

Total score of correlates of IMPACT scores
In the entire study sample of IBD patients, the total 
IMPACT score was positively related to disease dura-
tion (Pearson’s r = 0.20, P = 0.04), age at IMPACT 
completion (Pearson’s r = 0.19, P =0.05) and inversely 
related to disease activity assessed by PUCAI and 
PCDAI (“in remission” vs “mild/moderate”: 79.6 ± 11.4 
vs 68.0 ± 10.0, respectively, P < 0.001). Sub-analyses 
confirmed the relation between total IMPACT score and 
disease activity in both IBD groups (UC: Pearson’s r = 
-0.45, P = 0.005, CD: Pearson’s r = -0.42, P < 0.001) 
and between total IMPACT score and age at IMPACT 
completion only in the UC group (Pearson’s r = 0.29, 
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Table 1  Demographic data, disease characteristics and medications at the time of the evaluation n  (%)

Overall (n = 99) CD (n  = 62) UC (n = 37) P  value

Gender, females 59 (59.6) 32 (51.6) 27 (73.0)   0.063

Age (yr) 12.8 ± 2.6 13.4 ± 2.4 11.6 ± 2.5     0.0011

Age at diagnosis (yr)   9.9 ± 3.1 10.7 ± 2.9   8.6 ± 3.0 < 0.0011

Number of hospitalizations4 2 (1-4) 2 (1-4) 3 (1-6)   0.092

Disease duration at IMPACT completion (yr)   2.8 ± 2.6   2.7 ± 2.5   3.0 ± 2.7   0.481

Disease activity NA     7.2 ± 10.3   14.0 ± 20.5 NA
Disease status, in remission 70 (70.7) 45 (72.6) 25 (67.6)   0.653

Physician global assessment 0.93

Clinical remission 80 (80.8) 50 (80.6) 30 (81.1)
Mild 14 (14.1) 9 (14.5) 5 (13.5)
Moderate 5 (5.1) 3 (4.8) 2 (5.4)

Medications at IMPACT completion
Antibiotics 2 (2.0) 2 (3.2) 0 (0.0)   0.523

Steroids 39 (39.4) 24 (38.7) 15 (40.5)   0.993

Immunomodulators 68 (68.7) 47 (75.8) 21 (56.8)   0.113

Biologic agents 31 (31.3) 25 (40.3) 6 (16.2)   0.033

Enteral nutrition 0 (0.0) 0 (0.0) 0 (0.0) NA
Aminosalicylates 52 (52.5) 15 (24.2) 37 (100.0) < 0.0013

1t-test; 2Mann-Whitney test; 3Fisher’s exact test; 4Three months prior to completing IMPACT, median (interquartile range). NA: Not applicable; CD: Crohn’s 
disease; UC: Ulcerative colitis.
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P = 0.05). Disease duration was not a significant 
predictor in either group, in stratified analyses. Overall, 
total scores showed a significant trend across the PGA 
scale, with lower scores corresponding to worst clinical 
assessment (Mann-Whitney test, P < 0.001; Figure 
1A). The same result occurred in the stratified analyses 
(Mann-Whitney test, UC: P = 0.014 and CD: P < 0.001; 
Figure 1B and C respectively).
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Gender, number of hospitalizations in the previous 
3 mo and type of medication were not correlated to 
total IMPACT scores neither overall or per group (all P 
values > 0.10).

Finally a multivariate stepwise regression analysis 
was performed in the entire study sample. In the 
final model, PGA and age at IMPACT-III completion 
remained significant. More specifically, patients clas-
sified as “mild/moderate” had, on average, 14.5 ± 
2.7 points lower total scores compared to those “in 
remission” (P < 0.001). In addition, it was estimated 
that one year increase in age at IMPACT-III completion 
increases the total score by an average of 0.8 ± 0.4 
points, regardless of PGA classification (P = 0.044).

Sub-domain scores of correlates of IMPACT scores
Bowel symptoms: Overall, the bowel symptoms 
domain score was significantly related to disease 
duration (Pearson’s r = 0.27, P = 0.005), age at 
IMPACT completion (Pearson’s r = 0.23, P = 0.018) 
and disease activity (in remission vs mild/moderate 
activity: 81.4 ± 12.7 vs 65.3 ± 10.0, respectively, P 
< 0.001). In the stratified analysis the direction of the 
correlations was retained; however in UC only disease 
activity remained a statistically significant predictor 
(Pearson’s r = -0.56, P < 0.001), whereas in the 
CD group disease duration (Pearson’s r = 0.31, P = 
0.013) and disease activity (Pearson’s r = -0.54, P < 
0.001) reached statistical significance. Patients with 
CD who were being treated with steroids had signifi-
cantly lower scores in the bowel symptoms domain 
compared to steroid-free CD patients (on-steroids vs 
no-steroids: 73.8 ± 13.8 vs 80.7 ± 13.9, P = 0.047). 
After stratification according to PGA, significance was 
marginally not achieved for patients in remission (on-
steroids vs no-steroids: 77.8 ± 11.3 vs 83.7 ± 12.1, 
P = 0.09). No other significant associations between 
bowel symptoms domain scores and type of medica-
tions were observed. As shown in Tables 3, 4 and 5, 
across the study population, overall as well as in the 
sub-group analyses, there was a clear trend for bowel 
symptoms scores resulting in significantly lower scores 
for patients in the moderate/mild category compared 
to those classified in remission. The regression analysis 
showed that PGA, disease activity and disease duration 
were significant covariates in the final model. Based 
on PGA, children classified as “mild/moderate” had, on 
average, 9.6 ± 4.1 points lower total scores compared 
to those “in remission” (P = 0.022), whereas according 
to activity indices a similar difference was estimated 
between the two categories (9.8 ± 3.6, P = 0.008). 
An interesting point is that these results are adjusted 
for the level of the other covariate. For example, 
patients classified “in remission”, according to PGA, 
have significantly different scores depending on their 
disease status based on activity indices. In the regres-
sion analysis it was, also, estimated that one year 
increase in disease duration increases the total score 
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by an average of 1.0 ± 0.5 points, irrespective of PGA 
classification or disease activity (P = 0.037).

Systemic symptoms: With respect to the systemic 
symptoms domain score, disease activity was a sig-
nificant correlate overall (in remission vs mild/moder-
ate activity: 84.3 ± 16.0 vs 72.4 ± 18.0, respectively, 
P = 0.001), as well as in the UC and CD groups 
(Pearson’s r = -0.45, P = 0.005 and Pearson’s r = 
-0.30, P = 0.015, respectively). Similarly to the bowel 
symptoms domain, PGA was significantly and nega-
tively related to systemic symptoms domain (Tables 
3, 4 and 5). With the exception of steroids, treatment 
was not related to systemic symptoms. Patients receiv-
ing steroids scored significantly lower in the systemic 
symptoms domain (on-steroids vs no-steroids: 76.5 
± 18.8 vs 83.6 ± 18.9, P = 0.045). When the analysis 
was repeated, after stratifying according to PGA class, 
the effect was retained for those patients in remission 

(on-steroids vs no-steroids: 79.2 ± 19.8 vs 86.6 ± 
18.9, P = 0.039) but not for those with active disease (P 
= 0.34). In the final model only PGA remained statisti-
cally significant (“mild/moderate” had, on average, 
17.5 ± 4.1 points lower total scores compared to those 
“in remission” (P < 0.001)

Emotional functioning: The same pattern was 
observed for the emotional functioning domain score 
and disease activity, as well: (overall: in remission 
vs mild/moderate activity: 75.9 ± 19.4 vs 64.0 ± 
15.2, respectively, P = 0.004, UC: Spearman’s rho = 
-0.33, P = 0.04, CD: Spearman’s rho = -0.32, P = 
0.011). In addition, disease duration appeared to be 
positively and significantly related to the emotional 
functioning domain score overall, but not in the sub-
group analyses (overall: Pearson’s r = 0.20, P = 0.046). 
An interesting finding was the negative effect of extra-
intestinal manifestations on emotional functioning 
(yes vs no: 55.0 ± 19.8 vs 73.4 ± 18.6, P = 0.046). 
In relation to PGA, in accordance to previous results, 
patients classified as “mild/moderate” had significantly 
worse scores compared to those “in remission” (Tables 
3, 4 and 5). Therapeutic modalities did not affect emo-
tional functioning. The multivariate analyses, where all 
candidate parameters were included and a stepwise 
process rejected the statistically insignificant, revealed 
a quite different final model. PGA and disease duration 
were, again, significant correlates [PGA: “mild/moder-
ate” had, on average, 15.7 ± 4.4 points lower scores 
compared to those “in remission” (P = 0.001); one 
year increase in disease duration increases the score 
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Table 2  IMPACT scores (total and domain scores) in the study population

Overall (n = 99) CD (n  = 62) UC (n  = 37) P  value1

Total score 76.2 ± 12.1 77.5 ± 11.2 73.9 ± 13.3 0.16
Individual domains
Bowel symptoms 76.6 ± 14.8 78.0 ± 14.0 74.2 ± 15.5 0.22
Systemic symptoms 80.8 ± 17.4 82.0 ± 16.7 78.8 ± 18.5 0.36
Emotional functioning 72.4 ± 19.0 75.2 ± 18.3 67.9 ± 19.6 0.06
Social functioning 79.9 ± 12.4 80.6 ± 12.0 78.6 ± 13.0 0.42
Body image 71.5 ± 17.9 72.6 ± 19.3 69.8 ± 15.4 0.46
Treatment/interventions 69.0 ± 19.9 70.0 ± 18.4 67.3 ± 22.4 0.51

1t-test. CD: Crohn’s disease; UC: Ulcerative colitis.

Table 3  IMPACT scores per domain according to physician’s 
global assessment classification (total population)

Domain PGA P value1

Clinical remission Mild/moderate
Bowel symptoms 80.0 ± 13.3 62.4 ± 11.8 < 0.001
Systemic symptoms 84.2 ± 16.0 66.6 ± 15.9 < 0.001
Emotional functioning 75.8 ± 18.6 58.3 ± 13.5 < 0.001
Social functioning 82.5 ± 11.0 69.0 ± 11.9 < 0.001
Body image 73.2 ± 17.9 64.5 ± 16.4    0.032
Treatment/interventions 70.9 ± 20.1 61.0 ± 17.1    0.007

1Mann-Whitney test. PGA: Physician’s global assessment.

Table 4  IMPACT scores per domain according to physician’s 
global assessment classification (ulcerative colitis patients)

Table 5  IMPACT scores per domain according to physician’s 
global assessment classification (Crohn’s disease patients)

Domain PGA P value1

Clinical remission Mild/moderate
Bowel symptoms 77.4 ± 15.1 60.7 ± 9.2 0.007
Systemic symptoms 82.8 ± 17.6   61.9 ± 11.6 0.002
Emotional functioning 70.0 ± 21.1 58.7 ± 4.5 0.050
Social functioning 80.8 ± 12.7   69.0 ± 10.0 0.032
Body image 70.3 ± 16.6 67.9 ± 8.9 0.600
Treatment/interventions 68.9 ± 24.2   60.7 ± 11.5 0.300

1Mann-Whitney test. PGA: Physician’s global assessment.

Domain PGA P value1

Clinical remission Mild/moderate
Bowel symptoms   81.6 ± 12.1 63.4 ± 13.4 < 0.001
Systemic symptoms   85.0 ± 15.1 69.4 ± 17.9    0.005
Emotional functioning   79.3 ± 16.2 58.0 ± 16.9 < 0.001
Social functioning 83.4 ± 9.9 68.9 ± 13.2    0.001
Body image   75.0 ± 18.6 62.5 ± 19.6    0.036
Treatment/interventions   72.2 ± 17.5 61.1 ± 20.2    0.070

1Mann-Whitney test.
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by an average of 1.6 ± 0.7 points (0.019)]. Moreover, 
it was shown that patients with extra-intestinal mani-
festations had lower scores (average difference: -19.7 
± 0.7, P = 0.017) and the same was demonstrated 
for gender, with boys having significantly higher scores 
compared to girls (average difference: 7.4 ± 3.6, P = 
0.045).

Social functioning: A positive trend was recorded 
between age and social functioning scores, overall 
(Pearson’s r = 0.21, P = 0.030), but not in stratified 
analyses. The previously described inverse relation 
between domain scores and disease activity was also 
observed in the social functioning domain score not 
only in the entire IBD population (overall: in remission 
vs mild/moderate activity: 83.7 ± 10.7 vs 70.8 ± 
11.5, respectively, P < 0.001), but also per IBD group 
(UC: Pearson’s r = -0.52, P < 0.001 and CD: Pearson’
s r = -0.43, P < 0.001). Disease duration appeared 
to be positively and significantly related to social 
functioning domain score in the entire study popula-
tion (Pearson’s r = 0.21, P = 0.034). Patients in the 
“mild/moderate” group according to PGA classification 
had impaired social functioning compared to those “in 
remission” (Tables 3, 4 and 5). Medications were not 
associated with the social functioning score, overall 
nor in the stratified analyses. Nevertheless, in the 
final modeling, PGA was not a significant parameter. 
Higher disease activity assessed by PCDAI and PUCAI 
resulted in worse social functioning (“mild/moderate” 
vs “in remission”, average difference -13.2 ± 2.3, P < 
0.001) and the presence of extra-intestinal manifesta-
tions, also, was related to lower scores compared to 
no extra-intestinal manifestations (average difference: 
-12.1 ± 4.9, P = 0.015).

Body image and treatment/interventions: 
For both, body image and treatment/interventions 
domains, no statistically significant relationship to 
the assessed disease characteristics or prescribed 
medications was found. Regarding PGA, in general, 
the previously described trends were also observed, 
although correlations for body image and treatment/
intervention domains in UC patients (P = 0.6 and P = 
0.3, respectively), and treatment/intervention in CD 
patients (P = 0.07) did not reach statistical significance 
(Tables 3, 4 and 5).

DISCUSSION
The results of the present study indicate that disease 
activity is the major factor associated with low QOL 
in children with IBD. The analysis demonstrated a 
clear inverse relationship between disease activity and 
IMPACT-III, total and subdomain, scores. The same 
trend was observed for CD and UC patients, separately. 
Additionally, it was shown that physician’s assessment 
(through the PGA scale) was a strong correlate of 
QOL. Interestingly, in the multivariate analysis, PGA 

absorbed the statistical significance of disease activity, 
as a correlate of IMPACT-III total score. This could 
reflect the greater ability of physician’s perspective to 
detect subtle variations in the patient’s physical and 
psychological status. These findings are in accordance 
with the majority of previous studies, which also found 
disease activity as the major negative predictor of QOL 
in IBD patients[8-17].

Published data have been inconsistent regarding 
comparisons of QOL between patients with CD and 
UC. Some reports suggest that no such differences 
exist[18,19], whereas, others describe poorer QOL in 
patients with CD, due to its worse clinical course, 
constant need of treatment and higher likelihood for 
surgery[20]. In our analysis, CD patients reported better 
QOL scores compared to UC patients, although the 
difference was not statistically significant. In the sub-
domain analyses statistical significance was reached 
for the emotional functioning domain. Notably, CD 
patients in our study were older and were more likely 
to be receiving an anti-TNF agent. Both these param-
eters have been shown to improve QOL, although 
for the latter no such association was recorded in our 
sample[21,22].

The assessment of the association between age 
and QOL in pediatric IBD populations has generated 
controversial results. We recorded a positive, statisti-
cally significant association between age and total 
IMPACT-III scores, independently of PGA classification. 
In 2002, Loonen et al[23] concluded that adolescents 
have impaired QOL scores compared to younger chil-
dren, whereas Gallo et al[18] found no association. An 
interesting study published by Deepal et al[24] in 2012, 
supported that post-colectomy QOL in UC patients 
was better when the diagnosis was made under the 
age of twelve. A possible interpretation of our result is 
that, as children grow into adolescence, they may be 
able to develop more efficient coping mechanisms and 
therefore be less vulnerable to the psychological effect 
of a chronic disease.

An area which has been sparsely investigated is the 
impact of disease duration and received mediations 
on QOL. Although some studies failed to find any 
correlation[19,25], others have indicated improved QOL 
scores with longer disease duration[9,26,27]. Similarly 
to the latter, we also showed that disease duration 
is positively correlated to IMPACT-III total scores. 
Moreover, in subdomain-analyses, the same positive 
trend was observed for bowel symptoms, emotional 
functioning and social functioning. This finding could 
reflect an adaption process to a new life-style, which, 
particularly for growing, peri-pubertal children, may be 
cumbersome and prolonged. In pediatric IBD, bowel 
symptoms, emotional and social issues are of major 
concern and their course contribute significantly to 
QOL[28].

Our findings, also, suggest that, with the excep-
tion of steroids, type of medication had no effect 
on QOL. Nevertheless, patients on steroid therapy 
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scored significantly lower in the systemic symptoms 
domain and CD patients on steroids recorded impaired 
bowel symptoms domain subscores. Surprisingly, 
for systemic symptoms, the effect was retained for 
the group of patients in remission, after stratifying 
according to PGA class, whereas for bowel symptoms 
in CD it was marginally lost. This is probably due to 
the fact that patients usually receive steroids during 
and shortly after a flare, when systemic symptoms are 
present or recent, consequently affecting their QOL. 
Another interpretation could be that steroid therapy 
can cause mood impairments, although this should 
affect the emotional functioning of the patients as 
well. Furthermore, steroid therapy imposes dietary 
restrictions and requires supplemental medication 
(vitamin D). All the above might contribute to the 
observed effect. Previous studies have, also, demon-
strated the negative impact of steroid therapy in the 
QOL of patients[29,30]. In contrast to recent reports, 
we did not find any association between the use of 
biological agents and IMPACT-III, total and subdomain, 
scores[21,22,31].

An interesting observation, not frequently reported 
in literature, was the negative association between 
extra-intestinal manifestations and emotional function-
ing. This seems to be in accordance with one previous 
study which concluded that musculoskeletal manifesta-
tions had a detrimental effect on QOL[32]. In our popu-
lation, three patients had sclerosing cholangitis and 
two patients suffered from type Ⅱ peripheral arthritis. 
The latter has a clinical course independent of IBD 
activity[33]; therefore it could contribute to an impaired 
QOL even if a patient is in remission. The former is 
known to have an irreversible, progressive course 
leading ultimately to liver failure. It would be reason-
able to assume that the knowledge of having such 
a destructive, chronic, untreatable disease, severely 
affects emotional functioning in these patients.

The main drawback of our study is the cross-
sectional nature of the analysis that does not permit 
detection of causal relations. Furthermore small sub-
sample sizes may have prevented some comparisons 
from reaching statistical significance due to reduced 
power.

In conclusion, The QOL of patients with IBD is 
directly and mainly dependent on the activity of their 
disease and this relationship is optimally assessed by 
PGA rather than activity indices. Extra-intestinal mani-
festations and use of steroids should always raise the 
concern of impaired QOL, even if clinical remission of 
intestinal disease has been achieved. Disease duration 
and age have a positive impact on QOL; therefore the 
first years after the diagnosis, particularly in younger 
children, is the most sensitive period requiring inten-
sive, supportive interventions.

COmmeNTS
Background
The inflammatory bowel diseases (IBD) are chronic conditions of the intestines 

requiring frequent hospitalizations and long-term medications. The risk for 
surgeries, complications and extra-intestinal manifestations is increased in 
children suffering from these disorders. All the above result in a significant 
psychosocial burden which negatively affects their quality of life (QOL).

Research frontiers
The spectrum of the clinical evolution of a child suffering from IBD presents 
many fluctuations and is affected by the age of onset, disease duration, 
medications and medication-related side effects, and disease-related 
complications, such as surgeries and extra-intestinal manifestations. The main 
research question, which is of direct clinical importance, is the identification of 
factors that predispose in impaired QOL. This would allow treating physicians 
to, timely, intervene in a timely manner and try to minimize the negative 
consequences, which is a top priority in growing adolescents.

Innovations and breakthroughs
Several, different, disease-related parameters were found to influence the 
QOL in pediatric IBD patients, such as disease activity, use of steroids and 
extra-intestinal manifestations. The significant relation of the physician’s global 
assessment to the QOL underlines the importance of the clinician’s subjective 
impression, apart from the standardized activity indices. The time frame of 
maximum vulnerability appears to be during the early years after the diagnosis, 
especially in younger children

Applications
The observations derived from the present study could serve as a guide for 
identifying IBD sub-groups at high risk for impaired QOL. Based on these 
results, physicians treating children with IBD, could implement early strategies 
in order to manage, or optimally prevent, significant deteriorations. On the 
other hand, focused research on these high-risk patients could help to clarify 
the biologic and psychological mechanisms underlying the above described 
processes.

Terminology
IBD is a group of chronic intestinal disorders, which may present in early 
childhood. QOL encompasses information from different aspects of a child’s 
perception on everyday life. It can be assessed by the IMPACT-III questionnaire 
which is a self-reporting, validated, structured scale offering quantitative 
assessment on the QOL, overall, as well as on distinct sub-domains.

Peer-review
This study was well conducted and nicely written, it can be of assistance to the 
scientific community.
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