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INTRODUCTION  
 
Due to advances in medical knowledge and treatment possibilities, the number of children 

with a life-threatening or chronic illness reaching adulthood has enormously increased in 
past decades. As a result, the interest in the influence of disease and treatment on the course 
of life of these patients has intensified [1]. Research on long-term effects of having a chronic 
illness during the transition from adolescence to adulthood is relatively new and, with regard 
to digestive disorders, often involves inflammatory bowel disease (IBD) patients [2–5]. 
Generally, these studies address the effects of IBD on the quality of life of children and 
adolescents, such as the impact on social functioning (family, friends), physical functioning 
(body complaints, motor functioning), and psychological functioning (depression, anxiety). 
So far, little is known about the influence on job prospects of being diagnosed with a chronic 
digestive disorder during adolescence. Most knowledge on labour market implications is 
available from studies in adult populations [6]. In general, the labour market position of 
people with a chronic disease can be characterized as problematic, with regard to getting a 
job as well as job continuation. Indications exist that young IBD patients also have to face 
difficulties in trying to enter the employment market [7–9]. Furthermore, a recent case–
control study [10] showed that work disability and sick leave are more prevalent in IBD 
patients compared with controls, especially in younger patients. Also, in the authors’ own 
study [11] in a younger target group, IBD patients and patients with chronic liver diseases 
appeared to have less employment prospects compared with population controls. 
Additionally, chronic liver disease patients reported more often the need for reeducation in 
order to find a job. A possible explanation for variations between and within several chronic 
digestive disorders regarding labour participation is the extent of burden of disease. 
According to Boonen et al. [10] the course of disease in IBD patients can be considered an 
important factor of chronic work disability and sick leave. Correspondingly, some disease 
burden indicators (e.g. disability in endurance, medical treatment and diet adherence) were 
identified as risk factors for school and leisure activities of adolescent patients with chronic 
digestive disorders (data not shown). This study aims to investigate whether labour 
participation in patients with chronic digestive disorders is dependent on disease 
characteristics such as type of diagnosis and disease burden characteristics. The present 
study elaborates on a study reported previously in which several social consequences of 
chronic digestive disorders have been described [11].  
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METHODS  

Sample 
The sample included 622 patients (age 15–24 years), suffering from inflammatory bowel 

disease (IBD) (n=274), chronic liver diseases (n=78), and congenital digestive disorders such 
as anorectal malformations (n=104), food allergy (n=77), or celiac disease (n=89). Subjects 
were recruited 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 15 to 24 years, 
being non-institutionalized, being aware of diagnosis, not terminally ill, being mentally 
capable to participate and mastering the Dutch language sufficiently. In classifying patients, 
the International Classification of Diseases, 10th revision [12] was used. Extra patients with 
coeliac disease were 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. The mean response was 55%, 
ranging from 47% in chronic liver disease patients and in patients with congenital digestive 
disorders, to 66% in the IBD group. The sample also included population controls (n=248; 
response rate, 55%). Controls were randomly recruited from the patient files of 147 general 
practitioners of participating patients. Except for a diagnosis within one of five diagnostic 
categories, the same recruitment criteria were used as for patients. The general practitioners 
were provided with a random set of three different letters of the alphabet on the basis of 
which they were requested to select three controls with surnames starting with the indicated 
letters and fitting the specified criteria. In order to increase the response, non-respondents 
were up to three times reminded of the study. The study was approved by all participating 
hospitals’ ethical committees. All respondents gave written informed consent.  

Measurement  
Data were obtained by a postal survey. Gender, age, socioeconomic status, age of diagnosis 

and comorbidity were measured as background variables. Socio-economic status was 
operationalized by the highest education of one of the parents or carers on a seven-point 
scale, ranging from (1) no education or primary school to (7) university training. 
Comorbidity (other chronic diseases) was dichotomized. Labour participation was assessed 
by the number of hours employed per week. According to national classifications [12,13], 
four categories were used: 0–11, 12–19, 20–34 and 35 h or more. Following the common 
definition of labour participation [13,14], a working week of less than 12 h was considered 
as not participating in the labour market. Therefore, the 0–11 category was interpreted as not 
having a paid job. Also, a working week of 35 h or more was interpreted as having a full-
time job, and both categories of 12–19 and 20–34 h as having a part-time job. Subsequently, 
three dichotomous variables were composed: having a paid job (from 12 h a week) versus 
not having a paid job (0–11 h); having a paid job (from 20 h a week) versus not having a 
paid job or having a small parttime job (0–19 h); and having a full-time job (35 h or more) 
versus not having a paid job or having a part-time job (0–34 h). In order to interpret labour 
participation properly, pupils and students — those who reported attending daytime classes 
(e.g. secondary school, high school or vocational training) — were excluded from further 
analyses. Burden of disease was quantified by a set of eight characteristics: physical 
complaints, anxiety, depression, disability in endurance, hospitalization, use of medication, 
the need to adhere to a diet and nocturnal toilet use. Physical complaints were measured by a 
set of 23 items (e.g. referring to abdominal pain, diarrhoea, skin rash, fatigue and flatulence). 
This list was compiled on the basis of medical literature and information provided by the 
participating physicians and by patients’ associations. All items were scored on a three-point 
scale from (0) no trouble to (2) much trouble during the past 4 weeks, resulting in a total 
score between 0 and 46. Anxiety and depression were measured by the Hospital Anxiety and 
Depression Scale [15,16]. Both measures consisted of seven items (Cronbach’s alpha values, 
0.79 and 0.72, respectively), and were scored on a four-point scale. Disability in endurance 
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was assessed by a scale derived from the Children Quality of Life questionnaire (TACQOL) 
[17] consisting of three items (Cronbach’s alpha, 0.86) (e.g. ‘did you have difficulties with 
running the past 4 weeks’). These items were scored on a three-point scale from (0) no 
difficulties to (2) often difficulties (scale range, 0–6). Hospitalization was measured by two 
items: ‘number of times hospital admission’ and ‘number of times undergoing surgery’ 
(Cronbach’s alpha, 0.70), converted to a 12-point scale. Daily use of medication was 
assessed by the number of times of medication intake per day in the time of the survey, from 
zero to four times or more often. The need to diet adherence was measured on a four-point 
scale, from (0) no diet at all to (3) strict diet adherence. Finally, nocturnal toilet use refers to 
urge to go to the toilet at night for defecation, measured on a five-point scale ranging from 
(0) never to (4) always.  

Statistical analyses 
Analyses of variance or chi-square tests were used to test differences between groups with 

regard to the background characteristics. In analysis of variance, Scheffe´ or Tamphanes T2 
procedures (respectively homogeneous groups and non-homogeneous groups) were applied 
as post-hoc tests. Descriptive statistics of labour participation were computed in student 
respondents as well as in non-student respondents. Subsequently, in non-student participants 
the several diagnostic groups were compared with the control group. For this purpose, 
logistic regression procedure was performed with age, gender and socioeconomic status 
added as covariates. Next, mean scores on burden of disease measures were computed in the 
diagnostic groups and compared with the control group (non students), applying analyses of 
variance (with age, gender and socio-economic status as covariates). Two pre-analyses were 
performed in non-student patients. First, relationships between burden of disease measures 
and labour participation were explored by applying bivariate logistic regression analyses. 
Second, Pearson correlation coefficients were computed between burden of disease measures 
in order to examine mutual correlations. Finally, multivariate logistic regression analyses of 
labour participation on background characteristics and burden of disease measures were 
performed, again in non-student patients. In these analyses, a stepwise (forward) selection 
procedure was employed, to prevent important variables from exclusion from the model as a 
result of mutual correlations. The likelihood-ratio test was used for selecting variables from 
the model [18,19] (alpha level, 0.05).  

RESULTS  
Table 1 presents the background characteristics of the respondents. With regard to all 

characteristics, differences were found between several diagnostic groups. Furthermore, IBD 
patients were found to be significantly older than the controls. The age of diagnosis and the 
duration of disease obviously showed large variations between several diagnostic groups. 
Only the mean age of diagnosis regarding chronic liver diseases and food allergy appeared to 
be the same (between the ages of 11 and 12 years). Except for the food allergy group, 
approximately 30% of the patients reported comorbidity. Over 80% of the food allergy 
patients reported comorbidity (mainly other allergic diseases often associated with food 
allergy), which resulted in significant differences with the other diagnostic groups. As being 
unemployed or having a limited part-time job (up to 19 h) can be considered to have a more 
severe impact on the social life in young adults who have finished their daytime education, a 
distinction was made between students and non-students. Approximately 40% of the sample 
(n=331) reported to have finished daytime classes such as secondary school, highschool or 
vocational training. Looking at this non-student group (Table 2), relatively high percentages 
of patients with IBD, chronic liver disease and food allergy not participating on the labour 
market (0–11 h) were found. In addition, having a full-time job (35 working hours or more 
per week) was mostly found in patients with coeliac disease or congenital digestive 
disorders, and in controls. Controlling for age, gender and socio-economic status, patients 
with IBD and chronic liver diseases were found to differ negatively from the controls in all 
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categories of labour participation. In addition, Table 2 shows a comparison on labour 
participation between our control group and national statistics [13,14,20]. Apart from a slight 
over-representation in the lowest category and under-representation in the 12–19 h category, 
the percentages in the control group are almost similar to the general population. Table 3 
presents the mean scores on burden of disease measures for each diagnostic group and 
control group (non-students). All diagnostic groups showed higher scores on at least one 
measure compared with the control group (after controlling for socio-demographic 
characteristics). Patients with chronic liver diseases and IBD were found to experience more 
physical complaints, more disability in endurance, were hospitalized more frequently, used 
more medication, had to watch their food intake more often and had more frequent nocturnal 
toilet use than controls. Furthermore, chronic liver disease patients reported more anxiety 
and depression. Food allergy patients also appeared to experience more physical complaints, 
disability in endurance, use of medication and, obviously, the need for diet adherence. A 
remarkably high score was found on physical complaints. Patients with coeliac disease and 
congenital digestive disorders were found to report significantly higher scores regarding the 
need to diet adherence and hospitalization, respectively. Bivariate logistic regression 
analyses revealed several burden of disease measures to be negatively associated with labour 
participation: daily medication intake and nocturnal toilet use appeared to relate negatively 
to labour participation, regardless of the number of working hours per week (Table 4). In 
addition, disability in endurance was found to be negatively associated with having a full-
time job. In order to assess mutual variance, Pearson correlations coefficients were computed 
between burden of disease measures in non-student patients (data not shown). They ranged 
from 0.01 to 0.65, showing several mutual correlations. Strong correlations (r ≤ 0.50) were 
found between anxiety and depression, physical complaints and disability in endurance, and 
between physical complaints and anxiety. Finally, a stepwise multivariate logistic regression 
analysis of each labour participation measure on background characteristics and burden of 
disease measures was performed in non-student patients (Table 5). Apart from socio-
economic status and gender, nocturnal toilet use and medication intake appeared to be 
significant factors in the regression models. Nocturnal toilet use was found to be negatively 
associated with being employed from 12 h/week, as well as being employed from 20 h/week. 
In other words, with a more frequent nocturnal toilet use, patients are less likely to find a job 
or to be employed from 20 h/week. Furthermore, medication intake was found to relate 
negatively to a full-time position.  

[TABLE 1] [TABLE 2] [TABLE 3] [TABLE 4] [TABLE 5] 

DISCUSSION  
Labour participation was studied in non-students (approximately 40% of our sample) 

bacause being unemployed or having a limited part-time job (up to 19 h) in this group can be 
considered to have a more severe impact on social life. Young patients with IBD and chronic 
liver diseases were found to be unemployed or involved in a part-time job more often than 
healthy peers. These results support previous findings in IBD patients [7–9]. Looking at the 
burden of disease, it appeared that patients with IBD and chronic liver diseases have to cope 
with more physical complaints, disability in endurance, hospitalization, daily medication 
intake, need to diet adherence and nocturnal toilet use than healthy peers. Besides, chronic 
liver disease patients experience more anxiety and depression. Bivariate regression analyses 
of labour participation and burden of disease revealed several burden of disease measures to 
be negatively associated with labour participation, such as medication intake, nocturnal toilet 
use and disability in endurance. Adding background characteristics to the regression models, 
medication intake and nocturnal toilet use emerged as significant risk factors. Therefore, the 
extent of (daily) medication intake and (nocturnal) toilet use can be considered important 
risk factors for a reduced labour market position of young adults with chronic digestive 
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disorders. Apparently, young patients with IBD or chronic liver diseases are more at risk for 
a worse labour market position when nocturnal toilet use and frequent medication intake 
trespass on their daily life. In this respect, our results supply a concrete basis for possible 
immaterial work adjustments, such as possibilities for schedule modifications or for more 
breaks. In the direction of physicians it is recommended to recognize the possible impact of 
IBD and chronic liver diseases on labour participation and to discuss this subject with their 
patients. An important point of consideration concerns the response rates, in both the patient 
and control groups 55%. The mean age in the respondent patient group (20 years) appeared 
to be one year younger, compared with the non-respondent group (21 years). In addition, the 
respondent group consisted of more females (58%) than the non-respondent patients (50%). 
We do not have information about the reasons for non-response. The same pattern 
concerning age and gender was found in the control group, with equal mean ages and more 
females in respondents (56%) than in non-respondents (43%). As almost every inhabitant in 
The Netherlands is registered with a general practitioner, recruitment by general practitioners 
is an optimal procedure to end with a representative control group. The recruitment of 
patients by physicians in academic and specialized centres, on the other hand, might create 
the impression that more seriously ill patients were selected. However, there is strong 
evidence that adolescents and young adults with chronic digestive disorders who are not 
treated there have been seen at least once in an academic or specialized centre, serving as a 
secondary or tertiary hospital, and, as a result, have been enclosed in the hospitals’ 
registrations that were used to select the patients for this study. As for IBD, it is more likely 
that patients are seen in peripheral hospitals. To test our assumption that a recruitment 
procedure via academic hospitals does not necessarily results in a selection of more seriously 
ill patients, IBD patients recruited by physicians in academic hospitals and participating 
patients recruited via the IBD Registry South Limburg [20] were compared on comorbidity, 
illness duration and burden of disease. Results from this comparison (data not shown) 
support our assumption that we did not select the more seriously ill patients. To verify the 
representativeness of the control group, data on labour participation and other social aspects, 
such as educational level and relationships, were compared with national statistics, resulting 
in almost similar outcomes. Therefore, apart from small deviations in age and gender, the 
findings in this study can be considered rather representative. Second, the cross-sectional 
character of the study can also be considered a limitation. Because of this, relationships 
between burden of disease and labour participation theoretically can be interpreted in both 
directions and therefore do not necessarily express causal conclusions. However, looking at 
the nature of the significant burden of disease characteristics, the described direction is the 
most reasonable. Nevertheless, it would be worthwhile to conduct a follow-up study in the 
same IBD and chronic liver disease patients to gain more insight in the longterm effects on 
labour participation. Furthermore, the statistical analyses can use some reflection. Applying 
a stepwise selection procedure in regression analysis implies that, at any step in the 
procedure, the most important variable is selected on the basis of statistical terms (by 
producing the greatest change in log-likelihood relative to a model not containing the 
variable) [19]. In addition, our ‘alpha’ level of 0.05 is generally being considered very 
stringent, making it possible to exclude important variables from the model [19]. This is 
undesirable particularly in studying relatively new outcomes, when many possible covariates 
are collected and screened for significant associations. In such studies, an alpha range of 
0.15–0.20 is recommended [19]. Specifying an alpha value of 0.15 in our analyses indeed 
resulted in an extra burden of disease indicator (namely ‘hospitalization’). In the present 
study, an alpha value of 0.05 was being maintained, resulting in two disease-related risk 
factors for a reduced labour market position. Finally, due to small numbers in the non-
student subsample, only large effects could be shown. However, labour participation is a 
rather distal outcome measure, mediated by many personal and environmental factors. 
Nevertheless, in spite of the generally weak associations, some significant disease burden 
measures could be identified, which indicates that, apart from diagnosis and background 
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characteristics, disease burden in view of daily consequences does interfere with labour 
participation. It can be concluded that young patients with IBD or chronic liver diseases are 
less likely to participate in the labour market compared with population controls. Except for 
socio-economic status and gender, the extents of medication intake and nocturnal toilet use 
were identified as risk factors for a limited labour market position. Apart from the physical 
consequences of chronic digestive disorders, these additional effects deserve extra attention 
from gastroenterologists. It is recommended to recognize the possible impact of IBD and 
chronic liver diseases on labour participation and to discuss this subject with the patients in 
order to prepare them for possible labour market difficulties. In addition, these results supply 
a concrete basis for possible immaterial work adjustments, such as schedule modifications.    
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