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ABSTRACT 
 
Background: The aims of the present study are twofold. First, to describe labor participation 

rates of people with inflammatory bowel disease (IBD) in the Netherlands compared with the 
total Dutch population and to people with chronic illness in general. Second, to explore 
differences in labor participation among IBD patients and assess the potential impact of a 
number of characteristics of IBD patients on labor participation. 

Methods: Data were obtained from a nationwide survey of individuals with IBD in the 
Netherlands. In all, 1115 respondents completed the survey. Univariate, bivariate, and 
multinomial logistic regression analysis were conducted to identify factors predicting the 
number of hours worked by IBD patients. 

Results: People with IBD do not participate less often in the labor market compared with the 
total Dutch population age 15 to 64. However, male patients age 45 to 64 less often have a 
fulltime job compared with age- and gender-matched reference groups from the general 
population. People with IBD are more likely to participate in the labor market than people with 
chronic illness in general. Gender, age, duration of illness, having a stoma or pouch, 
comorbidity, vitality, pain, and perceived personal control appear to be significant predictors of 
the number of hours worked. 

Conclusions: People with IBD in the Netherlands are as often employed as the general 
population, but among some gender/age categories fewer people work fulltime. Besides 
sociodemographic and illness characteristics, the perception of personal control over the illness 
explains differences in the number of hours worked. Strengthening IBD patients' control 
perceptions deserves attention. (Inflamm Bowel Dis 2012;) 

 
Around 1.4 million people in the United States and 2.2 million people in Europe suffer from inflammatory 

bowel diseases (IBD).1 The two most commonly reported inflammatory bowel diseases are Crohn's disease 
(CD) and ulcerative colitis (UC). In the Netherlands, ≈57,000 people have an IBD2 out of a total population 
of 16,358,000,3 i.e., 3.5 per 1000 inhabitants. 

IBD is characterized by an intermittent course, with periods of relapse and remission. Patients suffering 
from IBD have gastrointestinal problems that characteristically result in diarrhea and abdominal cramps. 
These problems can be accompanied by, for example, fatigue and a deterioration in physical condition. 
Because of the symptom burden and the unpredictable course of the illness, IBD can impact many different 
aspects of life. Until now, most research among IBD patients has focused on aspects of quality of life4–8; 
less is known about the consequences of IBD for social participation, in particular participation in the labor 
market. Labor market participation can be important for many reasons. Besides the economic benefits, labor 
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market participation has been found to improve social status, feelings of individual identity, and well-
being.9 

It is not easy to obtain an overview of the relationship between IBD and employment based on the results 
of previous studies.10 Some studies report no difference in employment rate between IBD patients and 
people without IBD.11, 12 However, these studies only examined people with CD. In contrast, other studies 
report differences. For example, Boonen et al13 found in a Dutch study that the rate of labor participation 
was lower and work disability was higher among IBD patients than among people without IBD. Similarly, 
in their literature review of the education and employment status of IBD patients, Marri and Buchman10 
found a higher nonparticipation rate in the labor force among people with IBD. Regarding the number of 
hours worked, a recent study by Gay et al14 in the UK showed that more than half of their respondents with 
IBD had to reduce their working hours as a result of their illness, and nearly one-third stated that they 
would work longer hours if they did not have IBD. Some other studies report variation in labor participation 
among IBD patients, depending on the phase of the disease or the severity of disease symptoms or 
burden.15, 16 We also expect characteristics of IBD patients to be related to labor participation. We know, 
for example, that in the general population demographic characteristics such as gender and age are related 
to labor participation and we likewise expect to find such differences among IBD patients. Furthermore, it 
is possible that the degree of pain, or fatigue, influences labor participation among IBD patients. For 
example, Baanders et al17 showed that chronically ill people who were employed reported less pain and 
fatigue compared with fully work-disabled chronically ill. With the aim of improving our understanding of 
the labor market status of people with IBD, our study takes a two-pronged approach. First, we describe 
labor participation by IBD patients in the Netherlands and compare this with labor participation rates of the 
total Dutch working population and of people with chronic illness in general. Second, we explore 
differences in labor participation among IBD patients and assess the potential impact of a number of 
characteristics of IBD sufferers on (the extent of) labor participation. In this respect, we focus on 
sociodemographic and disease characteristics, perceived health status (fatigue, pain, and mental health), 
psychological characteristics, and social characteristics. Specifically, we formulated the following research 
questions: 1) What is the labor participation rate among IBD patients in the Netherlands and how does it 
compare with the labor participation rate among the total Dutch population (age 15 to 64 years) and among 
people with chronic illness in general? 2) Why do some people with IBD work more hours per week in a 
paid job than other people with IBD, e.g., which individual characteristics account for these differences in 
labor participation? 

MATERIALS AND METHODS 

Data and Study Population 
Data were obtained from a nationwide survey of IBD patients in the Netherlands. Since a national registry 

of people diagnosed with IBD does not exist, a representative sample of IBD patients cannot be easily 
drawn and population characteristics are not fully known. Therefore, we decided to make use of a number 
of recruitment methods to compile our sample, assuming that these methods might complement each other 
and thus provide maximum coverage of the target population of this study. 

We started by placing a notice calling for participation in an online survey on two websites: the website of 
the Dutch Crohn and Colitis research foundation and the website of the national Crohn and Colitis patient 
association in the Netherlands. In the notice on the websites, people with IBD, age 15 to 64 years, who 
reported having visited a general practitioner or medical specialist because of IBD during the past year were 
invited to participate in the survey. The information on the websites stated that the aim of the study was to 
gain more insight into the “social situation” of IBD patients and that survey questions related to whether or 
not IBD patients performed paid work, and to what extent health (e.g., fatigue) played a role in this respect. 
The notice was also mentioned in the online newsletter of the patient association (October 2010). In 
addition to this, members of the patient association received an email containing notification about the 
survey. Second, IBD patients who attended an information meeting about IBD in eight university hospitals 
throughout the Netherlands were approached with an information leaflet and registration form. Patients 
treated in nonteaching (regional) hospitals were also invited to these meetings. Third, we made use of an 
already existing nationwide panel study of people with (medically diagnosed) chronic diseases: the 
National Panel of People with Chronic illness or Disability (NPCD).18 People diagnosed with IBD (ICPC 
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code D94) age 15 to 64 years who participated in NPCD were approached with a request to participate in an 
(additional) survey, specifically for patients with IBD. 

In total, we reached 1369 individuals, of whom 1115 (81.4%) actually completed (the internet or postal 
version of) the questionnaire for this study. 

Survey 
The survey was conducted in December 2010 and contained (self-composed and validated) questions 

about labor participation, sociodemographic characteristics, disease characteristics, perceived health status, 
psychological characteristics, and social characteristics. 

In accordance with the definition by Statistics Netherlands,19labor participation was defined as currently 
having paid work for at least 12 hours per week (hpw). Further classification of hours per week worked was 
also based on the Statistics Netherlands definition: 0 hpw, 1–11 hpw, 12–19 hpw, 20–34 hpw, and 35 hpw 
or more (considered as working fulltime). 

The sociodemographic characteristics included were gender, age, education level, and marital status. 
Education level referred to the highest level of education completed and was divided into three categories: 
low (no, primary or lower secondary, and vocational education), middle (intermediate secondary and 
intermediate vocational education), and high (higher vocational education and university). Marital status 
was dichotomized as: married/cohabiting versus single (including divorced or widowed). 

The following disease characteristics were included: IBD type, illness duration, currently under medical 
treatment by a general practitioner (GP) (or specialist) for IBD, hospitalization due to IBD during the last 
12 months, (currently) having a stoma, (currently) having a pouch, (currently) using IBD-related 
medication prescribed by a GP (or specialist), (currently) using prescribed dietary products and presence of 
comorbidity. The IBD types distinguished were CD, UC, and “other” types of IBD (for example, 
unspecified IBD). Illness duration was estimated by subtracting the reported year of diagnosis from the year 
2011. All treatment characteristics mentioned above were assessed by self-report questions, each with 
answering options Yes or No. Comorbidity was dichotomized as no other chronic disease versus one or 
more other chronic diseases. 

Perceived health status was assessed on three scales of the RAND-3620, 21: vitality (four items, α = 0.86), 
bodily pain (two items, α = 0.82), and mental health (five items, α = 0.83). A higher score indicates greater 
vitality, less bodily pain, or better mental health. 

The following psychological characteristics were included: proactive coping and four dimensions of 
illness perceptions: perceived personal control, perceived control by medical treatment, illness concern, and 
illness coherence. In order to assess proactive coping (the ability to anticipate and deal with potential health 
threats before they occur), a validated questionnaire by Bode et al22 was used (21 items, α = 0.90), where a 
high score indicates better proactive coping skills. To assess the four dimensions of illness perception, we 
used the Brief Illness Perception Questionnaire.23 The four dimensions were all assessed by single items, 
where a higher score (1–10) indicates more perceived control, less concern, and more perceived illness 
coherence. 

Social characteristics assessed related to (a lack of) perceived social support, measured on four scales of 
the Dutch Social Support List-Discrepancies (SSL-D).24 These four scales are: perceived lack of problem-
oriented emotional support, such as getting reassurance or comfort (six items, α = 0.84); self-esteem 
support, e.g., being trusted (four items, α = 0.78); instrumental support, e.g., practical household help (six 
items, α = 0.72); and informative support, e.g., getting constructive criticism (three items, α = 0.68). In 
these four scales a high score indicates a greater lack of support. 

Statistical Analysis 
STATA 10.0 (College Station, TX) was used to perform all statistical analyses. To correct for differences 

in gender, age, and type of disease distribution between sample characteristics and known characteristics of 
the Dutch IBD population, a weight factor was computed and applied to the statistical analyses conducted 
on the total sample of IBD patients. To construct the weight factor, we calculated the observed percentages 
of respondents within each cell (a total of 16 cells, resulting from the combination of two gender categories, 
five age categories, and two types of IBD: CD or UC) and compared these with the expected percentages in 
the 16 cells based on population data. Next, we computed the weight factor by dividing the expected 
percentages by the observed percentages in the sample, resulting in a weight factor with 16 values, ranging 
from 0.30 (for female respondents with CD age 25 to 34) to 3.65 (for male respondents with UC age 55 to 
64). 
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Descriptive statistics (percentages and 95% confidence intervals, CI) were computed to describe the labor 
participation situation of IBD patients in comparison with the Dutch general population age 15 to 64 and 
the labor participation among people with chronic illness in general (derived from the nationwide NPCD 
panel study referred to above). Differences in labor participation rates between our sample and the two 
reference groups are considered as significant when the CIs of the sample do not overlap with the 
percentages (average and, in the case of the sample of chronic patients, also 95% CI) found in the two 
reference groups. 

In order to answer the second research question, we conducted bivariate and multivariate analyses. First, 
relationships between sociodemographic characteristics, disease characteristics, perceived health status, 
psychological characteristics, and social characteristics on the one hand and labor participation on the other, 
were assessed by means of cross-tabulation and chi-square tests, t-tests, and analysis of variance (ANOVA, 
one-way). Since we conducted 26 bivariate tests, we used P = 0.002 (Bonferroni correction: α = 0.05/26) to 
conclude about any significant associations between patient characteristics and the number of hours 
worked. 

Second, multinomial logistic regression analysis was performed to assess the significance of these 
characteristics to explain (part of) the variation in the number of hours worked per week by IBD patients. In 
this multivariate analysis, working full-time (≥35 hpw) was designated as the reference category. For each 
characteristic (e.g., gender, age), b-coefficients, and relative risk ratios (RRR) were estimated, indicating 
how a unit's increase of the characteristics affects the coefficient of response, or ratio of the odds, of ending 
up in a specific group, versus working 35 hours or more. To decide on statistical significance, we used P < 
0.05 (unlike the bivariate tests mentioned above, these were not multiple separate tests.) Furthermore, we 
computed a likelihood ratio statistic (LR-test) for each category of characteristics (e.g., sociodemographic 
characteristics, disease characteristics). The LR-test is based on the likelihood ratio and expresses the 
probability of difference between each category compared with the full model. 

RESULTS 

Sample Characteristics 
Of the total sample, 29% were male and 71% were female (Table 1). The majority of respondents were 

younger than 45 (62%). Only 7% had a low level of education, whereas 47% had finished high vocational 
education or university. CD (53%) appeared to be more prevalent in the sample than UC (43%), while 5% 
of the respondents had another or unspecified type of IBD. Table 1 also shows some characteristics of the 
Dutch IBD population25, 26; information about the level of education is lacking. When comparing our 
sample with these population characteristics, it can be concluded that female patients and patients with CD 
were overrepresented in our sample. The age distribution was also slightly different from the age 
distribution of the population. Based on this information, we decided to compute a weight factor (see 
Statistical Analysis) and to correct our analyses by first weighting the data. 

[TABLE 1] 

Labor Participation 
Table 2 shows the labor participation rates found in our sample and among the two reference groups 

(patients with chronic illness in general and the Dutch general population age 15 to 64). 

[TABLE 2] 
After weighting for gender, age, and IBD type, 72% of the IBD patients age 15 to 64 years appeared to 

work at least 12 hpw (Table 2). In the total Dutch population age 15 to 64 years, 67% performed paid work 
for at least 12 hpw in 201019; while in the generic sample of patients with chronic illness the rate is 50%. 

As these three groups differ according to gender and age distribution, we also examined the labor 
participation rates of specific gender/age categories. The comparison of these categories shows a higher rate 
of labor participation among men and women with IBD age 45 to 54 years in comparison with patients of 
the same age with chronic illness in general. In addition, the estimated labor participation rate among 
women with IBD age 55 to 64 appears to be higher than among the generic sample of women with chronic 
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illness age 55 to 64. Table 2 also shows that the participation rate of women age 15 to 24 years in the IBD 
sample is higher than that of the Dutch population controls. 

Number of Hours Worked per Week 
When considering the total sample, most people work 20 to 34 hpw (34%) or 35 hpw or more (31%), 

nearly one-quarter of the total sample works 0 hpw (24%), a small group works less than 11 hpw or 12 to 
19 hpw (respectively, 3% and 8%). 

In Table 3 we take a closer look at the number of hours worked per week by IBD patients in the labor force 
compared with the Dutch total labor force and the generic sample of patients with chronic illness. On 
average, people with IBD who participate in the labor market work fewer hours compared with the general 
Dutch working population, but more hours than working people with chronic illness in general. More than 
half the people in the general Dutch working population work fulltime (35 hpw or more), whereas this is 
the case for about 40% of the (self) employed people with IBD or (other) chronic illness. 

[TABLE 3] 
Since people with IBD differ from the total Dutch population with regard to the gender and age 

distribution, we specified the number of hours worked for each gender/age category in order to make a 
better comparison. In Table 4 it can be seen that for most of the gender and age categories no significant 
differences exist between working IBD patients and the general Dutch working population, except for the 
hours worked by men age 45 to 54 and 55 to 64. Male IBD patients age 45 to 64 work on average 
significantly fewer hours per week and less often in a fulltime job compared with men from the general 
Dutch working population. 

[TABLE 4] 
Because IBD seems to impact more the number of hours worked than on labor participation in general, we 

further explored individual differences between people with IBD working fulltime (≥35 hpw; reference 
category) and those working parttime or those who were not active in the labor market (not employed or 
working less than 12 hpw). 

Differences in Hours Worked Among IBD Patients 
Regarding the sociodemographic characteristics, Table 5 shows that gender, age, and education level relate 

to the number of hours worked. For example, the group of people with IBD who are not employed or who 
work less than 12 hpw (group 1) consists for the largest part of women, whereas group 4 (people with IBD 
who work fulltime) contains relatively more men. When considering disease characteristics, this also relates 
to the number of hours worked. The type of IBD, illness duration, having a stoma or pouch, and presence of 
comorbidity are all related to the number of hours worked. For example, the mean illness duration is 
significantly longer in group 1 (<12 hpw) compared with group 4 (≥35 hpw). With regard to the perceived 
health status, greater vitality, less pain, and better mental health are all related to working more hours per 
week. When considering psychological characteristics, we see that perceived personal control and illness 
concern are related to working a certain number of hours. None of the social (support) characteristics 
analyzed relate to working a certain number of hours a week. 

[TABLE 5] 

Characteristics Predicting Hours Worked 
For each category of characteristics, we performed multinomial logistic regression analysis and compared 

the LR-test of each category with the full model, which contains all characteristics. The comparison shows 
that all categories make a significant contribution to explaining the number of hours worked. Of all 
categories, the sociodemographic model contributed the most, followed by the disease characteristics 
model, while the social support model made the smallest contribution. 

Table 6 shows which individual characteristics significantly explain the number of hours worked. The 
table shows that gender, age, IBD type (other type), duration of illness, having a stoma or pouch, 
comorbidity, vitality, pain, and perceived personal control are all significant predictors of the number of 
hours worked by people with IBD. 

[table 6] 
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Women are more likely to work less than 35 hpw than men. Furthermore, an older age increases the 
chance of not working fulltime. With regard to the type of IBD, having another type of IBD compared with 
CD, decreases the relative risk of working 20–34 hpw, instead of working fulltime. The duration of illness, 
whether or not having a stoma or pouch, and the presence or absence of comorbidity also significantly 
predict the number of hours worked. For example, the relative risk of working less than 12 hpw, instead of 
working fulltime, increases for each year the illness lasts. Furthermore, for people with comorbidities the 
relative risk of working less than 12 hpw, instead of working fulltime, is greater than for people without 
comorbidities. Regarding the perceived health status, vitality and pain are significant predictors of the 
number of hours worked as well. Experiencing more vitality and less pain decreases the probability that one 
does not participate in the labor market. Lastly, the perception of personal control is a significant predictor: 
patients who experience more personal control are less likely to work fewer than 35 hpw. 

DISCUSSION 
This study shows that labor participation rates among IBD patients in the Netherlands are not lower than 

gender/age-specific labor participation rates of the general Dutch population. This finding is in line with the 
results of two previous studies, stating that there is no difference in employment rate among patients with 
CD compared with controls.11, 12 However, in two other studies labor participation rates of IBD patients 
were found to be lower.10, 13 It is difficult to compare our results with these other studies, owing to the 
different definitions used for labor participation, differences in age range, and the types of IBD studied.10 
We also found that IBD patients are more likely to participate in the labor market than people with chronic 
illness in general. This difference is particularly noticeable among men and women with IBD age 45 to 54, 
of whom a greater proportion work compared with people with other chronic diseases. 

While the employment rate among IBD patients is not lower than that of the general Dutch population, 
fewer IBD patients work fulltime. Whereas most (self) employed people with IBD work 20 to 34 hpw, the 
majority of the general Dutch working population work 35 hpw or more. Looking more specifically at 
gender and age categories, especially male IBD patients age 45 to 64 work fewer hours per week compared 
with the general population of the same gender and age. 

We subsequently examined factors that could explain differences in the number of hours worked among 
IBD patients. A variety of individual characteristics of IBD patients appeared to relate to the number of 
hours worked. Of the studied sociodemographic characteristics, gender, age, and education level were 
related to the number of hours worked. The differences in number of hours related to these characteristics 
are similar to those seen among general populations.19 In addition of the studied disease characteristics, 
illness duration, having a stoma or pouch, and presence of comorbidity are related to the number of hours 
worked. The degree of vitality, pain, and mental health also relate to working a certain number of hours, as 
are perceived personal control over the disease and illness concern. By analyzing all characteristics studied 
here simultaneously in a multivariate model, some appeared to be significant predictors of the number of 
hours worked, whereas others did not. Significant predictors were: gender, age, (other) type of IBD, 
duration of illness, having a stoma or pouch, comorbidity, vitality, bodily pain, and perceived personal 
control. We wish to mention that the total number of participants with another IBD type (not CD or UC) 
was small (5% of the total sample). Therefore, the predictive value of having another type of IBD, 
compared with having CD, should be interpreted with caution. The degree of vitality (or the opposite, 
fatigue) and pain experienced, as well as the perception of personal control over the disease are particularly 
interesting, as they might be factors to intervene on by supportive care, which is clearly not the case for the 
other characteristics with predictive value (gender, age, duration of illness, and presence of comorbidity). 
We are aware that we have to be careful here, since our study had a cross-sectional design, which does not 
allow causal interpretation of our findings. There may be a reciprocal relation between working a certain 
number of hours and the perceived health status or psychological characteristics of IBD patients. It is likely 
that patients who experience less vitality, more pain, and/or less personal control over the disease are more 
often unable to work fulltime. At the same time, it is possible that patients may feel more vital and 
experience less pain or more personal control because they succeed in working fulltime. Several 
psychological interventions have been developed with the aim of improving labor participation and patients' 
perceived autonomy in relation to various chronic diseases.27–29 Such interventions may be considered for 
subgroups of IBD patients as well. 
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We found no other studies focusing on the relationship between individual characteristics of IBD patients 
and the number of hours worked in a paid job. Previous studies examined the impact of various 
characteristics of IBD patients on work disability or unemployment. Thus, strictly speaking, the results of 
our study cannot be compared with the results of these other studies. Nevertheless, we will discuss the 
results of some of these previous studies here in order to put our findings in a broader perspective. 

Our finding that women with IBD work fewer hours than men with IBD correlates with, for example, 
studies by Feagan et al30 and Nordgren et al,31 who reported a higher likelihood of work disability in female 
than in male patients with CD; however, this contrasts with the findings of Ananthakrishnan et al.32 As van 
Kemenade et al33 found in a Dutch study, different coping styles between sexes provide a possible 
explanation for women working fewer hours than men. Other factors, which play a similar role in the 
general population, such as taking care of young children, may also explain why women with IBD work 
fewer hours than men. Our finding that age is a significant predictor for hours worked, where younger 
people with IBD work more hours per week than older people, is in line with the studies of 
Ananthakrishnan et al32 and Feagan et al,30 who found higher disability rates among older patients 
compared with younger patients. There are also some relevant other studies regarding our finding that 
education level relates to the number of hours worked. For example, Longobardi et al15 conclude that a low 
level of education was among the factors resulting in IBD patients being out of the labor force. However, 
Boonen et al13 found that the risk of being chronically work-disabled is higher among higher educated IBD 
patients. 

Our findings about type of disease being related to hours worked are also supported by some other studies. 
For example, it was found that CD carries a greater risk of disability than UC.13, 34, 35 

Lastly, our findings indicating that perceived personal control and illness concern are related to the 
number of hours worked are supported by Hoving et al,36 who found evidence in four studies that illness 
perceptions can play a role in labor participation of patients with somatic diseases or complaints. 
Nonworking patients perceived their illness to have more serious consequences, attributed more symptoms 
to their disease, and expected their illness to last longer. 

A strength of our study is that we looked beyond overall labor participation rates and specified the number 
of hours worked. Also, by using a number of different recruitment methods we were able to include a 
substantial group of respondents (>1100), thereby improving the validity of our study and its results. 
Nevertheless, although we had a high response, 20% of the approached individuals did not respond. We do 
not have information about the characteristics of these nonrespondents, which is a limitation of the study. 

Furthermore, it must be kept in mind that our data were not entirely randomly collected. Most of the 
respondents approached were familiar with the Dutch patient association of people with IBD. To reduce 
potential selection bias, we made use of other recruitment methods as well, e.g., recruitment via meetings 
organized in hospitals throughout the whole country and via a nationwide panel of people diagnosed with 
chronic diseases. Nevertheless, selection bias might have been present to some extent, since our sample 
included a higher number of female patients and patients with CD compared with reference data of the total 
Dutch population of IBD patients. In order to reduce the impact of these differences between our sample 
and the population data, we computed a weight factor, based on gender, age, and IBD type, and conducted 
analyses on the weighted data. Another limitation of our study may be that information on the type of IBD 
was based on patient self-report, which may be less precise than medical diagnoses. We tried to account for 
this by asking the respondents whether they were regularly visiting a GP or a medical specialist because of 
IBD. 

Notwithstanding these limitations, we believe we can conclude that the rate of labor market participation 
among IBD patients in the Netherlands is not different from that of the total Dutch population, but that a 
smaller proportion of IBD patients work fulltime. By providing profiles of IBD patients working a certain 
number of hours per week, this study contributes to the specification of individual factors associated with 
labor participation. Several sociodemographic and illness characteristics relate to the number of hours 
worked by people with IBD, but perceived health and psychological characteristics of people with IBD, 
especially their perception of control over the disease, seem to be important as well. 
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