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School and Leisure Activities in Adolescents and Young 
Adults With Chronic Digestive Disorders: Impact of 

Burden of Disease 
HISKE CALSBEEK, MIEKE RIJKEN, MARC J. T. M. BEKKERS, JOOST DEKKER, AND 

GERARD P. VAN BERGE HENEGOUWEN 

First, we compared the nature of burden of disease (i.e., manifestations of the disease in daily life) in 
adolescents and young adults with various chronic digestive disorders with controls. After that, we 
investigated whether burden of disease is associated with difficulties in school and leisure activities of 
adolescents and young adults with various digestive disorders. For this purpose, we performed a 
multicenter study in 5 diagnostic groups (total N = 758; ages 12 to 25 years) including inflammatory 
bowel diseases (IBD), chronic liver diseases, congenital disorders, celiac disease, and food allergy 
and a population based control group (N = 306) using a self-report questionnaire. Especially 
adolescents and young adults with a chronic liver disease, IBD, and food allergy were found to 
experience daily manifestations of their disease. Several disease burden characteristics, of which 
especially depression, could be identified as important contributors to difficulties in school 
performance and leisure activities.  

 
Due to medical advances, chronic disease has replaced acute illness as the most serious issue in 

pediatric medicine (Boice, 1998; Hobbs, Perrin, & Ireys, 1985). Besides the challenges of achieving 
optimal growth and development, adolescents with a chronic disease must learn to manage their 
disease (Magrab, 1985). Adolescence is an important period in which choices are being made that are 
directive for future life. Having a chronic disease adds specific tasks and challenges that must be met 
such as learning to comply with medical treatment (Boekaerts & Röder, 1999; Miller & Wood, 1991).  

Suffering from a chronic digestive disorder means—to a certain extent—being burdened with diet 
commitments, fatigue, pain, growth failure, a decreased physical condition, hospital admission, 
surgery, use of medication, flatulence, or incontinence. In a recent study of adult patients with 
inflammatory bowel diseases (IBD; Minderhoud, Oldenburg, & van Berge Henegouwen, 2002), it was 
found that these patients, even in remission, were more fatigued compared with healthy controls. This 
tiredness correlated negatively with quality of life. The vast majority of research on the effect of 
chronic digestive disorders on the social position has been directed at the adult population (Bekkers, 
van Knippenberg, van Dulmen, van den Borne, & van Berge Henegouwen, 1997; Bonen et al., 2002; 
Casellas, López-Vivancos, Badia, Vilaseca, & Malagelada, 2001; Drossman, Patrick, Mitchell, 
Zagami, & Appelbaum, 1989; Hassink, Rieu, Brugman,&Festen, 1994; Minderhoud et al., 2002). In 
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the few studies in younger populations on hand, often a noncontrolled design has been used (Akobeng 
et al., 1999; Rabbett et al., 1996). Nevertheless, it is clear that a chronic digestive disorder also can 
have a negative influence on the performance in school and leisure activities of adolescents and young 
adults. In Calsbeek et al. (2002), it was found that in particular being diagnosed with a chronic liver 
disease or IBD can have consequences for school and leisure activities: In comparison with healthy 
peers, these adolescents and young adults reported a higher school absenteeism due to illness and less 
often going out. Patients with other chronic digestive disorders (e.g., food allergy and congenital 
digestive disorders) were found to experience some social restrictions as well but to a lesser degree, 
whereas celiac disease did not appear to bring about suchlike difficulties compared with population 
controls.  

Thus, being diagnosed with a chronic digestive disorder does not necessarily induce a worse 
performance in school and leisure activities. Variations as aforementioned probably can be explained 
by differences in the way digestive disorders manifest themselves; the burden of disease that must be 
met can be expected to vary between patients with various digestive disorders as well as within 
diagnostic groups. Although it is hard to make a priori statements on the extent of the daily 
manifestations of different chronic digestive disorders, it is hypothesized that chronic liver diseases 
and IBD are accompanied by more daily disease burden as far as, for instance, medication use or 
hospitalization is concerned than food allergy or celiac disease. In essence, patients with food allergy 
or celiac disease have to adhere to a diet. However, in case of food allergy, diets vary from one 
ingredient or food product to several food products. Besides, especially in youngsters, adherence to a 
diet can be considered an important part of the daily burden of a disease, as a daily (eating) structure is 
less present than in (older) adults. In addition, a diet can especially hinder social activities with peers. 
It is therefore hypothesized that daily burden characteristics have more impact on social activities than 
the medical diagnosis. More specifically, it is hypothesized that burden of disease characteristics 
relating to self-care activities, such as diet and medication adherence, have more impact on social 
activities than hospitalization and physical complaints. Insight in the associated features of school 
performance and leisure activities can be helpful for clinicians in more adequately supporting young 
patients to anticipate possible social restrictions.  

Our aim in this study was twofold. First, it was to describe the nature of burden of disease in various 
diagnostic groups (including IBD, chronic liver diseases, congenital disorders, food allergy, and 
coeliac disease) with reference to population controls. Second, it was to determine whether burden of 
disease is associated with difficulties in school and leisure activities of adolescents and young adults 
with chronic digestive disorders.  

METHODS  

Participants  
This study included 758 adolescents and young adults classified into five disease categories: IBD (n 

= 305), chronic liver diseases (n = 94), congenital disorders (n = 137), food allergy (n = 98), and 
coeliac disease (n = 124). Mean response was 57.1%, varying from 48.7% in chronic liver disease 
patients to 67.2% in the IBD group.We recruited patients via 25 medical specialists in 11 academic 
and specialized hospitals using the following criteria: being diagnosed within one of the five 
diagnostic categories stated by a certified medical specialist, illness duration of at least 6 months, age 
from 12 to 25, being noninstitutionalized, being aware of diagnosis, not being terminally ill, being 
mentally capable to participate, and mastering the Dutch language sufficiently. In classifying patients 
into five diagnostic groups as mentioned before, we used the International Classification of Diseases 
(10th revision; World Health Organization, 1992). Extra patients with celiac disease needed to be 
recruited through a patient organization using the same criteria (diagnosis had to be confirmed by at 
least one small-bowel biopsy). There was no selection on illness activity or severity of complaints and 
disability.  

We compared the various patient groups with a population- based control group including 306 
controls (response rate 54.7%). We randomly recruited these controls from the patient files of 173 
general practitioners who were also the general practitioner of participating patients. In The 
Netherlands, (almost) every inhabitant is registered with a general practitioner. In recruiting controls, 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu  -2- 



H. Calsbeek, M. Rijken, M.J.T.M. Bekkers, J. Dekker, G.P. van Berge Henegouwen 
School and leisure activities in adolescents and young adults with chronic digestive  

disorders: impact of burden of disease. 
International Journal of Behavioral Medicine: jrg. 13, 2006, nr. 2, p. 121-130 

 
we used the same criteria as for the recruitment of patients except being diagnosed within one of five 
diagnostic categories.We provided general practitioners with a random set of three consecutive letters 
of the alphabet on the basis of which they were requested to select three controls with surnames each 
starting with one of the indicated letters and fitting the specified criteria. If with the help of these 
letters only one or two controls could be selected, the general practitioner was requested to continue 
with the next letter(s) of the alphabet.  

To realize an adequate response, we reminded nonrespondents up to three times of the study. The 
study was approved by all participating hospitals’ ethical committees. All participants gave written 
informed consent.  

Measurement  
We collected data by a mailed questionnaire. We measured four background variables: gender, age, 

socioeconomic status (SES), and puberty status. SES was operationalized by the highest education of 
one of the parents or carers on a 7-point scale ranging from 1 (no education or only primary school) to 
7 (a completed university training). Puberty status was assessed by physical characteristics: having had 
the first menstruation in case of female respondents and the presence of a heavy voice in combination 
with axillary hair in male respondents.  

We assessed five aspects of school and leisure activities (Calsbeek et al., 2002): school absenteeism 
due to illness, educational level, going out, cultural activities, and friendship. First, we measured 
school absenteeism by the number of whole weeks’ absence during the total school period.We 
assessed educational level by the highest educational level at the moment of this study rated on a 7-
point scale ranging from 1 (no education or only primary school) to 7 (university level). We assessed 
going out and cultural activities by two scales derived from the Netherlands Health Interview Survey 
(Statistics Netherlands, 1999). The scale Going Out consisted of three items: going to the movies, 
going to a disco or house party, and visiting a pub (Cronbach’s �= .63). Undertaking Cultural 
Activities was assessed by four items: visiting a library, going to a play or concert, visiting a museum, 
and reading books (Cronbach’s �= .63).We scored all items on a 4-point scale ranging from 1 (never) 
to 4 (often). To facilitate interpretation, we transposed the scale scores to the same 4-point format. 
Finally, we assessed friendship by one scale derived from the national survey Youth and Sex (Vogels 
& van der Vliet, 1990) consisting of two items: “having friends” and “undertaking activities with 
friends” (Cronbach’s �= .64). As both items were scored on a 5-point scale ranging from 1 (no 
friends, no activities) to 5 (more than 10 friends, almost every day activities), we transposed the scale 
score to the same format to facilitate interpretation.  

We assessed burden of disease by a set of eight possible tasks and challenges patients with a chronic 
digestive disorder can be confronted with: physical complaints, anxiety, depression, disability in 
endurance, hospitalization, use of medication, the need to adhere to a diet, and toilet use. We assessed 
physical complaints by a set of 23 complaints—for example, abdominal pain, diarrhea, skin rash, 
fatigue and flatulence— based on literature and brochures of physicians and patients’ associations. We 
scored all items on a 3-point scale ranging from 0 (no trouble) to 2 (much trouble) during the last 4 
weeks.We measured anxiety and depression by the Hospital Anxiety and Depression Scale (Spinhoven 
et al., 1997, Zigmund & Snaith, 1983), both consisting of seven items (Cronbach’s �s, respectively, = 
.78 and .69) and scored on a 4-point scale. We assessed disability in endurance by a scale derived from 
the Children Quality Of Life questionnaire (Verrips et al., 1998) consisting of three items (Cronbach’s 
�= .86): “Did you have difficulties with running the past 4 weeks,” “ … with playing or sporting,” 
and “…with running or walking for a long time (with your endurance).” We scored these items on a 3-
point scale ranging from 0 (no difficulties) to 2 (often difficulties; scale range 0–6). We measured 
hospitalization by a scale existing of two items: “number of times hospital admission” and “number of 
times undergoing surgery” (Cronbach’s �= .68). We assessed daily use of medication by the number 
of times of medicine intake a day at the moment of this study.We measured the need to diet adherence 
on a 4-point scale ranging from 0 (no diet at all; “I can eat and drink what I want”) to 3 (strict diet 
adherence; “necessary”). Finally, toilet use refers to going to the toilet at night because of bowel 
movement/defecation or stoma care. We assessed this measure on a 5-point scale ranging from 0 
(never) to 4 (always).  

This is a NIVEL certified Post Print, more info at http://www.nivel.eu  -3- 



H. Calsbeek, M. Rijken, M.J.T.M. Bekkers, J. Dekker, G.P. van Berge Henegouwen 
School and leisure activities in adolescents and young adults with chronic digestive  

disorders: impact of burden of disease. 
International Journal of Behavioral Medicine: jrg. 13, 2006, nr. 2, p. 121-130 

 
Statistical Analyses  

We analyzed sociodemographic descriptives of the sample with analyses of variance or chi-square 
tests to test differences between groups. In analysis of variance, we used Scheffé (homogeneous 
groups) or Tamhane’s T2 (nonhomogeneous groups) procedure.  

To describe the nature of burden of disease in adolescents and young adults with various chronic 
digestive disorders with reference to controls (first research question), we applied analysis of 
covariance (one-tailed significance level of .01). In this procedure, we added age, gender, and SES as 
covariates, as they appeared to differ significantly between groups (see Results section) while being 
associated with most of the outcome measures. After that, to investigate the relationship between 
burden of disease and school and leisure activities (second research question), we performed two 
statistical procedures. First, we computed Pearson correlation coefficients between burden of disease 
measures and aspects of school and leisure activities in the patients group (two-tailed significance 
level of .01). Second, we performed multivariate regression analyses on each aspect of school and 
leisure activities. We carried out these regression analyses in three steps using the enter method in all 
steps. In the first step, we entered control variables into the regression equation (age, gender, and 
SES); in the second step, we entered four dummies of diagnostic groups with celiac disease as 
reference group; and in the final step, we entered the eight burden of disease measures into the 
regression model.  

RESULTS  

Characteristics of the Participants  
In Table 1, the characteristics of each diagnostic group and the control group are summarized. The 

mean age in the different groups varied from 17.5 years to 20.0 years, with the IBD group being 
significantly older than the control group. We did not find significant differences among the diagnostic 
groups. The percentage female respondents varied from 47% to 69% in the various groups. We did not 
find significant differences between diagnostic groups and control group; we only found differences 
among three diagnostic groups, with the congenital disorders group showing less female participants 
than the food allergy and celiac disease groups. The mean score on SES varied from 3.9 to 4.8. None 
of the diagnostic groups differed significantly from the control group; differences only ex- isted 
among three diagnostic groups, with lower scores in the IBD and chronic liver disease groups 
compared with the celiac disease group. The percentage participants that had not reached puberty 
status varied from 9% to 19%, which showed neither significant differences between the diagnostic 
groups and control group nor among the diagnostic groups.  

[ TABLE 1 ] 
 

Representativeness  
Patient respondents were on the average 1 year younger than nonrespondents (19 and 20 years, 

respectively). A higher percentage was female (57% and 48% female patients, respectively). The same 
pattern existed in the control group: The mean age in the respondents group was 18.5 years, compared 
with 20 years in nonrespondents, and 55% of the respondents were female in relation to 42% in the 
nonrespondents group. In addition, our controls appeared to be practically similar to several national 
statistics (data not shown) so that the control group was considered comparable to the Dutch 
population between the ages of 12 and 25.  

Burden of Disease  
Table 2 displays the mean scores of burden of disease characteristics for each diagnostic group and 

control group. In general, respondents in all diagnostic groups were found to report significantly 
higher scores on one or more measures in comparison with controls. Especially the chronic liver 
disease group and IBD group were found to experience additional tasks and challenges due to their 
disease and showed significantly higher scores on many indexes compared with the control group. 
Both participants with a chronic liver disease and IBD experienced more physical complaints and 
more disability in endurance. Besides, they reported to be hospitalized more frequently, to use 
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medication more often, and to watch their food intake more often than controls. Furthermore, patients 
with a chronic liver disease reported more anxiety and more feelings of depression. “nocturnal toilet 
use” appeared to be the only measure on which the chronic liver patients were found to be comparable 
to controls. This is in contrast with the IBD group, the only diagnostic group in which nocturnal toilet 
use was more present. The food allergy group also appeared to experience more disease burden 
compared with the control group. This includes physical complaints, disability in endurance, 
hospitalization, use of medication, and the need to diet adherence. In particular with regard to physical 
complaints, a remarkably high score was found in this diagnostic group. Compared with controls, 
patients with congenital digestive disorders and celiac disease reported some daily manifestations of 
their disease as well. Both groups were found to be hospitalized more frequently than the control 
group; respondents with congenital digestive disorders reported to use medication more often, whereas 
the celiac disease group reported the need to diet adherence more frequently.   

[ TABLE 2 ] 
 

Relation Between Disease Burden and School and Leisure Activities  
Pearson correlation coefficients between burden of disease characteristics and aspects of school and 

leisure activities are presented in Table 3. Although most correlations were weak, significant relations 
were found between all school and leisure aspects on one hand and one or more burden of disease 
characteristics on the other hand. Most significant correlations were found with respect to friendship, 
school absenteeism, and educational level. Going out and undertaking cultural activities were found to 
be negatively correlated with only one characteristic.  

[ TABLE 3 ] 
 
Table 4 shows the results of the multivariate regression analyses of school and leisure aspects on 

background variables, diagnosis, and burden of disease. With regard to school absenteeism, the model 
explained 20% of the variance, of which the largest part was explained by disease burden. Disability in 
endurance, hospitalization, and the need to diet adherence were found to be significant contributors to 
school absenteeism. Apart from burden of disease, the diagnosis IBD showed a significant 
contribution to the model as well.  

[ TABLE 4 ] 
 
Regarding educational level, the model explained 23% of the variance. Background variables, in 

particular age and SES, accounted for the largest part of the explained variance. Apart from these 
characteristics, the following burden of disease measures were found to be significant contributors to a 
lower educational level: depression, hospitalization, and nocturnal toilet use.  

With respect to going out, the regression model accounted for 12% of the variance, the largest part 
being explained by background variables, in particular age. However, burden of disease characteristics 
accounted for a small but significant part of the explained variance, with depression as the most 
important contributor to the regression model.  

Regarding cultural activities, again 12% of the variance was found to be explained by the model, of 
which background variables accounted for 9% of the variance. Apart from these background variables, 
physical complaints and depression were identified as significant factors, with physical complaints 
having been a positive and depression a negative contributor to undertaking cultural activities.  

Finally, with regard to friendship, the model only accounted for 7% of the variance, almost entirely 
explained by disease burden. Except from age, depression and disability in endurance were found to 
be sig- nificant contributors to the model; both were negatively related with friendship.  

In sum, several burden of disease measures could be identified as associated features of difficulties in 
school and leisure activities taking the medical diagnosis into account. Of these, depression was found 
to be negatively related to most of the school and leisure aspects. More feelings of depression 
appeared to be an important factor of a lower educational level, less going out, less cultural activities, 
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and less activities with friends. In addition, more disability in endurance was associated with higher 
school absenteeism and less friendship activities. More hospitalization was found to be related to a 
higher school absenteeism and a lower educational level. The need to diet adherence was associated 
with a higher school absenteeism; and finally, more nocturnal toilet use was found to be related to a 
lower educational level.  

DISCUSSION 
Our first aim in this study was to describe the nature of the burden of disease in adolescents and 

young adults with various chronic digestive disorders in relation to population controls. Compared 
with controls, results show that the respondents in all diagnostic groups scored higher on one or more 
characteristics of disease burden. In particular, those with a chronic liver disease, IBD, and food 
allergy were found to experience several daily manifestations of their disease.  

A chronic liver disease can be considered a threatening disorder: Morbidity is high, and there is the 
prospect or undergoing of a liver transplantation. In addition, a chronic liver disease is associated with 
a more restrictive life expectancy. Findings in our study show that compared with the controls, young 
chronic liver disease patients reported more disease burden with regard to almost every measured 
characteristic. This includes depression and anxiety, both aspects only reported in the chronic liver 
disease group.  

Suffering from an IBD also means that additional tasks and challenges have to be met during the 
transition from adolescence to adulthood. Among other gastrointestinal symptoms, IBD is usually 
accompanied by diarrhea, abdominal pain, weight loss, and anemia (Baldassano & Picolli, 1999). In 
addition to these symptoms, adolescents may exhibit a growth failure and delayed puberty (Baldassano 
& Picolli, 1999; Decker, 2000). In managing IBD, often medical and nutritional therapy and 
sometimes surgery is necessary. Findings of this study show that compared with population controls, 
adolescents with IBD experience more physical complaints, more disability in endurance, have been 
more frequently hospitalized, use medication more often, have to adhere to a diet more strictly, and 
have to use the toilet more often at night. In contrast with findings of Engstrom (1999), our IBD 
respondents did not appear to experience more feelings of depression or anxiety compared to the 
control group. According to Engstrom, depressive disorders are commonly encountered in children 
and adolescents with IBD. This can be explained by the character and nature of the symptoms, often 
socially embarrassing and hard to discuss (Engstrom, 1999). A possible explanation for the different 
results can be related to age: The mean age in our IBD group was 20 years (range 12–24), whereas the 
mean age in Engstrom’s studywas 12 years (range 7–16 years). Perhaps older adolescents are 
psychologically better adjusted to having an IBD or less tended to report on such kind of feelings.  

Adolescents and young adults with food allergy have to deal with several daily manifestations that go 
with their disease as well. First, the need to diet adherence can be considered an important 
consequence of being diagnosed with food allergy. However, apart from diet adherence, results 
indicate that food allergy patients used medication more often, were hospitalized more frequently, and 
experienced more disability in endurance compared with peers. Furthermore, surprisingly, the highest 
mean score on physical complaints was reported in this diagnostic group. This is not fully understood. 
A possible explanation is that dietary nonadherence can cause immediate allergic reactions, for 
example, as a consequence of the intake of only a little of a broad scale of food products. In addition, 
food allergy is often associated with other allergies that, as a consequence, cause additional physical 
complaints.  

With regard to the second objective of this study, to determine whether burden of disease is 
associated with difficulties in schoolandleisure activities in adolescents and young adults with chronic 
digestive disorders, several characteristics were identified as important factors, taking medical 
diagnosis and sociodemographic variables into account. Surprisingly, more physical complaints 
appeared to be positively related to undertaking cultural activities.Apossible explanation is that 
cultural activities, as measured in this study, can be considered relatively quiet activities, requiring less 
energy and endurance. Further analysis of the separate items (data not shown)showedthat in particular, 
reading books and visiting a library are activities that regularly or very often are being undertaken in 
contrast with going to a play or concert or visiting a museum.  
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Opposite, several disease burden characteristics were found to be related to difficulties in one or 

more school and leisure aspects. In line with our expectation, the medical diagnosis was found to play 
a very little part in determining school and leisure aspects. However, not so much self-care activities 
such as diet or medication adherence, but depressive feelings appeared to be an important factor and 
was associated with almost every outcome measure. In addition to depression, more disability in 
endurance was associated with a higher school absenteeism and less friendship activities, meaning that 
having energy and endurance also are important in school performance and leisure activities. Third, 
hospitalization appeared to be negatively associated with school absenteeism and educational level. 
Hospitalization was measured by a combination of the frequency of hospital admission and 
undergoing surgery, both consequences obviously relevant to adolescents and young adults with 
chronic digestive disorders. Finally, however less clearly understandable, the need to diet adherence 
was related to a higher school absenteeism, and more nocturnal toilet use was associated with a lower 
educational level. Probably other interactions play a role in these relations.  

In considering these results, some methodological issues should be mentioned. A first point of 
attention involves the cross-sectional design of this study. From cross-sectional data, causal 
conclusions cannot be drawn. For example, in the negative association between depression and going 
out, it cannot be stated that depression is the cause of less frequently going out.  

Asecond point of consideration involves the magnitude of the regression coefficients found in this 
study. Although they were generally small, they were consistently associated with rather distal 
outcome measures such as educational level and undertaking certain activities. These outcome 
measures involve complex events and behaviors that are usually influenced by many personal and 
environmental characteristics. Despite the complex nature of our outcome measures, the relations with 
the several burden of disease characteristics were consistent. 

CONCLUSIONS 
Taking these considerations into account, it can be concluded that especially adolescents and young 

adults with a chronic liver disease, IBD, and food allergy have to deal with additional tasks or 
challenges that are accompanied by their disease. Apart from sociodemographic characteristics and 
type of digestive disorder, several burden of disease characteristics can be considered important 
factors for school performance and leisure activities. This especially applies to depression. Except for 
depressive feelings, disability in endurance, hospitalization, need to diet adherence, and nocturnal 
toilet use could be identified as associated features of experiencing difficulties in school performance 
and leisure activities. Recognition of the importance of depression and attention for the occurrence of 
the previously mentioned disease burden features by parents, teachers, and doctors can be helpful in 
supporting adolescents and young adults with various digestive disorders to anticipate possible social 
restrictions. 
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