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Purpose: Patient satisfaction is frequently used as a health care quality measure despite
methodological challenges. By the example of pediatric inflammatory bowel disease (IBD), we
assessed factors associated with low satisfaction and examined differences by type of provider.
Patients and methods: In a cross-sectional design, a 32-item questionnaire and global
questioning were used to assess satisfaction in patients aged 15–25 years. Determinants of low
satisfaction were identified by logistic regression (OR with 95% CI). Separate models were
calculated for patient-related variables such as age, socioeconomic status (SES), health status
(emotional, somatic, quality of life) or region of residence (step 1), and impact of provider
(pediatric specialist, adult specialist, no specialist) (step 2). As secondary analysis, we studied
the effect of additional indicators such as waiting time, consultation time, and an IBD Management Quality Index (IMQI) on effect estimates (step 3).
Results: A total of 567 cases were available for analysis (response 48.2%). The strongest predictors of low satisfaction were anxiety symptoms (OR 2.49, CI 1.14 to 5.45). In step 2, not
being seen by a specialist (1.89, 1.16 to 3.10) and having been with the new provider for less
than 12 months (1.71, 1.03 to 2.83) were associated with low satisfaction. Satisfaction with
adult care provider was similar to pediatric care if adjusted for anxiety, health status, and time
with provider (0.95, 0.59 to 1.51). Presence of other quality indicators (step 3), waiting time >30
minutes, consultation time <15 minutes, and low IMQI were all associated with low satisfaction.
Age, SES, and region of residence were not found to affect satisfaction in any of the models.
Conclusion: Anxiety symptoms were most strongly associated with low patient satisfaction. The
relevance of recent provider change and not being seen by a specialist underlines the importance
of well-planned transition in this age group.
Keywords: inflammatory bowel disease, patient-reported outcomes, outcomes research, regression analysis, patient satisfaction, health services research

Introduction

Correspondence: Antje Timmer
Division of Epidemiology and Biometry,
Medical Faculty, Carl von Ossietzky
University, Ammerländer Heerstrasse
140, 26111 Oldenburg, Germany
Tel +49 441 798 2772
Fax +49 441 798 5824
Email antje.timmer@uni-oldenburg.de

Patient satisfaction assessment has been serving a number of purposes in health care
policy, quality management, and research for many years.1–6 Motivations to use this
measure vary from including patient views in health care decisions, over the more
explicit perception of patient satisfaction as a relevant indicator of process quality or
an assumed relevance as a mediator of good health outcomes via improved treatment
adherence, up to the use of satisfaction as a health outcome in its own right.7–10 In
some health systems, patient satisfaction is even used as a main measure for budgeting
decisions.11,12 This widespread and varied use is remarkable, as substantial controversy
regarding the usefulness and validity of satisfaction assessment remains.7–9,11,13
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Issues raised relate not only to the underlying theory, the
interdependency of factors contributing to – possibly – causal
pathways, but also to the agenda and implications of enquiring about patient satisfaction. All of these will determine how
satisfaction is defined and assessed, and whether and how
adjustment for various potentially influential factors should
be performed. Modeling determinants of satisfaction is reliably unsatisfactory. Satisfaction measures are notoriously
skewed toward high values, and factors affecting satisfaction
may vary depending on whether high or low satisfaction is of
particular interest.14–17 Both phenomena render mean values
of satisfaction scores insufficiently informative. Also, only
small proportions of variability are usually explained.18–20
The definition of “patient satisfaction with care” is commonly tailored to the specific purpose at hand. Example
definitions comprise the concurrence of patient expectations
and experience of medical care, or the patient’s perception and
reaction to the quality of care received, possibly depending
on the respective expectation.1,3,21,22 Typically, patient factors
as well as provider and care-related characteristics determine
levels of satisfaction, as does their interplay, further complicated by an effect of the methods chosen to assess satisfaction. 9,14,23,24 In consequence, an explicit framework needs
to be defined before it is decided which variables are to be
included to explain (or adjust for) variability.25 A large number of different potentially relevant determining factors have
been examined or discussed in the literature1,18,25–27 (Figure 1).
Of these, correlations of age and health status with satisfaction have been shown to be the most consistent.1,4,26,28,29
We have recently performed a survey in young persons
with inflammatory bowel disease (IBD) focusing on the quality of care in the transitional age, as perceived by patients.30
The IBDs, such as Crohn’s disease (CD), ulcerative colitis
(UC), and colitis unclassified or indeterminate colitis, are
chronically relapsing diseases which typically manifest in
late adolescence and adulthood, but may occur at any age.31–33
As with other chronic diseases with severe impact on various
aspects of life, transition from pediatric to adult care poses
specific challenges to patients, parents, and caregivers.34
The main aim of our survey had been descriptive, exploring
individual aspects of care which may need improvement
in this age group; item-based results have been published.
Analysis of levels of our summary satisfaction score was
planned to help identify patient groups which are, or feel,
disadvantaged. As different health care provider groups
are involved and time and mode of transition remain open
policy questions, an additional research question imposed
itself as to whether there are systematic differences by type
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of provider (in particular, adult vs pediatric). This question
is methodologically challenging, as type of provider is, in
this context, directly tied to age. Other factors such as health
status or socioeconomic status, known to impact on how
patients report satisfaction, have also been shown to have an
effect on the timing of transition to adult care.
By our analyses, we wish to increase the awareness of
the methodological challenges when dealing with patient
satisfaction as a health outcome and help interpretation.
Before expanding on issues of regression modeling of satisfaction in a subsequent paper (manuscript in preparation),
we present, in this paper, how the selection of covariates
varies in relation to the respective framework and research
question. Determinants of patient satisfaction have so far
not been studied in this patient group, and results will also
help to further increase quality of care. The primary question relates to the identification of patient groups who are at
increased risk of low satisfaction with care. As a secondary
question, we examined the role of the type of provider, in
particular comparing pediatric gastroenterologists, adult
services gastroenterologists, and no specialists. Special
attention was paid to different ways to avoid multicollinearity
from age when selecting covariates for modeling satisfaction. Lastly, in an exploratory approach, we examined how
additional selected care-related quality indicators change
effect estimates.

Patients and methods
Design and setting
Data were derived from a cross-sectional postal survey
in patients aged 15–25 years from Germany and Austria,
contacted via the trust center of a pediatric clinical IBD
registry.35 In this registry, patients with a diagnosis of CD,
UC, or colitis unclassified who had received the diagnosis
before the age of 18 years and were seen by any of the
participating physicians at least once are documented.
The registry is organized by pediatric gastroenterologists
and depends on voluntary recruitment. It is estimated that
around 30% of pediatric IBD patients were covered at the
time the survey was started (2011).36 Ascertainment is less
for patients with a new diagnosis after the age of 15 years,
as those may go straight to adult care and would only be
covered if also seen by pediatricians. As the registry was
moved to another center and paused recruitment shortly
before the survey was started, patients with short duration
of disease were underrepresented. Response rate was 48.2%
(619 of 1387 questionnaires received). Detailed single-item
descriptive results on quality of transitional care, as well as
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Figure 1 Potential determinants of satisfaction.

baseline clinical information of patients in this survey have
been published.30,37

Outcome parameter: patient satisfaction
with care
Patient satisfaction with IBD-related health care was defined
as the degree to which aspects of care considered important
by the respective patient are met by experience. It was measured by a 2 ×32 item questionnaire previously developed and
validated for this purpose.38 In this instrument, respondents
rate each of 32 items on a 1–4 scale first for importance,
and then for the degree they perceive the respective item
as fulfilled. The instrument allows for detailed descriptive
analysis per item, using a correlation grid relating importance
to experience.30 In addition, a weighted summary score can
be calculated, using perceived importance to weigh experience, and resulting in values between 0 (none experienced
as fulfilled) and 1 (all excellent). The individual items had
been derived from a qualitative patient survey. Relevant
domains include provider–patient communication (courtesy,
information, patient autonomy), accessibility, organization,
premises, competence, and continuity of care. An ad hoc
English translation and directions for calculation are available
as a free-access online supplement.38
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Satisfaction with the care provider was also assessed
using a direct global question with a 4-point answer scale
(“How satisfied have you been, overall, with the care by the
physician mainly in charge of your IBD during the last year?”
with answer categories very satisfied, satisfied, not satisfied,
and very unsatisfied). For further analyses, the lowest categories (not, not at all) were collapsed to “not or not at all
satisfied” (low satisfaction).

Determinants of satisfaction
General framework

The stepped up assessment of potential determinants of satisfaction is illustrated in Figure 2. In our approach, various factors relating to patient experience are conceptualized as innate
aspects of patient satisfaction with care, such as the experience of empathy and respect of patient autonomy (bright
blue-shaded ellipsoid). Separate models were restricted to
patient-related factors in order to identify groups at higher
risk of low satisfaction (step 1), used patient-related factors
for case mix adjustment as well as non-modifiable providerrelated factors when examining differences by provider (step
2), and explored the additional effect of quality indicators not
incorporated in the satisfaction score in secondary analysis
(step 3). Age and collinearity were of particular concern in
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Figure 2 Stepped up approach to examined determinants of satisfaction.
Notes: Multivariate modeling/covariate selection: Step 1 (yellow): patient characteristics. Step 2 (pink) role of provider. Step 3 (green): additional quality indicators. Light
blue: innate aspects of satisfaction (measured by satisfaction score).
Abbreviation: SES, socioeconomic status.

step 2 due to the close relationship to the type of provider
(pediatric vs adult).

Patient-related characteristics
Sociodemographic variables included sex, current age
(years), socioeconomic status (SES) of parents (lowest quintile, middle quintiles, highest quintile), region of residence
within Germany (7 categories) and Austria, smoking status
(current, former, none), occupational status, type of school
attended, and health insurance (statutory only, mixed/supplementary, private insurance). Parental SES was calculated
using the Winkler index which is based on level of education,
current occupation, and household income of the parents.39,40
Regions of residence were categorized in analogy to Nielsen
marketing areas based on states or groups of neighboring
states. For type of school, we combined the information on
current type of school for those still at school with type of
school graduated for those who left. Disease-related variables
included type of disease (CD, UC, unclear IBD), age of onset
(years), disease duration (years), course during last year
(no relapse, 1 relapse, >1 relapse/chronic activity), current
disease activity (remission, mild activity, moderate to high
activity), depressive symptoms and anxiety symptoms. Of
note, unclear IBD may include colitis unclassified, indeterminate colitis, or any IBD where survey information was not
consistent, or where patients were not sure.
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Age of onset and disease duration were used as categories
(age of onset: 0–5, 6–9, 10–11, 12–13, 14+ years; disease
duration: up to 2 years [=incident], 2–5 years, and longer).
Current disease activity was assessed using the surveybased Crohn’s Disease Activity Index (S-CDAI) and Colitis
Activity Index (S-CAI), which allow for categorization into
remission (S-CDAI <150, S-CAI <4), mild (S-CDAI =150–
220; S-CAI 4–6), moderate, and severe activity.41 As severe
activity is very rare in ambulatory patients, this category
was collapsed with moderate activity (S-CDAI >220, S-CAI
>6). General health status was assessed as disease-specific
quality of life, using the Short Inflammatory Bowel Disease
Questionnaire (SIBDQ).42 Lastly, the Hospital Anxiety and
Depression Scale served to evaluate evidence of depression
or anxiety, with scores >11 indicating symptoms of anxiety
or depression, respectively.43,44 All disease-related instruments are validated for use in German patients with chronic
disease, and all have previously been used in patients with
IBD, although mostly restricted to adult patients (18+ years).

Provider characteristics
The IBD provider was defined as the physician currently in
charge of IBD-related medical decisions, and was categorized
as pediatric gastroenterologist (PGE), adult care gastroenterologist (GE), and other (non-specialist or other specialty).
Time with provider was collected by asking patients how long
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they had been under care with the current IBD provider (less
than 1 month, 1 to <3 months, 3–12 months, >12 months). It
was dichotomized for analysis following explorative analysis
to up to 12 months vs >12 months, as patients in stable remission may have long visit intervals of 6–12 months.

Indicators of quality of care
Several patient-derived items indicating quality of care had
been included in the patient questionnaire based on guidelines published in the literature (eg, Leung et al and Sandhu
et al45,46), complemented by advice from clinical and patient
experts, but restricted to information deemed to be available
to patients. As proxies for quality of care not yet included
as items in the satisfaction score, the following indicators
were available:
A: Timing/logistics
1. Usual time in waiting room (none, <15, <30, <60, 60+
minutes; collapsed to ±30 minutes)
2. Usual time with IBD doctor/in consultation room
(<10, <15, <20, <30, 30+ minutes; collapsed to ±15
minutes)
Waiting and consultation times were also available on a
continuous scale for the most recent visit.
B: Diagnosis and treatment
1. Having seen a doctor at least once during preceding
12 months (yes, no)
2. Seeing the IBD doctor on a regular basis even if well
(at least every 6 months) (yes, no)
3. Having had full diagnostic workup (upper and lower
endoscopy, ever) if CD or unclear IBD (yes, no)
4. Having had colonoscopy if UC (ever, never)
5. Having seen an ophthalmologist during preceding 12
months if currently on corticosteroids (yes, no)
6. Using maintenance therapy (aminosalicylates, sulfasalazine, immunosuppression, biologicals, or rectal)
if UC in remission (yes, no)
7. Having seen a psychologist during preceding 12
months if HADS >11 for depression or HADS >11
for anxiety (yes, no)
8. Having seen a nutritionist if BMI <18 kg/m2 or BMI
>25 kg/m2 (yes, no)
As most of these items apply to various subgroups of
patients only, an ad hoc IBD Management Quality Index
(IMQI) was generated by dividing the number of fulfilled
items by the number of applicable items per patient. This
resulted in a score spanning from 0 (no item fulfilled) to 1
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(all applicable items fulfilled). Good quality was arbitrarily
assumed for a score >0.9 and low quality for <0.70.

Statistical analysis
Descriptive analyses

Baseline characteristics of participants are described by
age group, using proportions for categorical variables, and
median and interquartile range for continuous variables.
The satisfaction summary score was calculated for patients
who completed at least 75% of the items. To explore the
distribution of the score and determine relevant thresholds,
scores were graphically displayed by global question categories (very satisfied, satisfied, [very] unsatisfied with IBD
provider). We also show the distribution of the score by
age groups and disease activity categories. For all potential
influential factors, the distribution by tertiles of satisfaction
is shown in a descriptive table Table S1).

Modeling determinants of satisfaction
In all models, the dichotomized summary satisfaction score
was used as the dependent variable, with low satisfaction
representing the relevant outcome.
Step 1: Patient-related factors
Following exploration of all potentially relevant factors in
simple logistic regression, we calculated a full model based
on pre-defined relevant patient-related factors as shown in
Figure 1. We did not use rare characteristics (prevalence
< 5%) in order to cut down on non-conclusive estimates.
In addition, to avoid problems from multicollinearity, from
groups of variables known to be closely correlated, we
selected those variables considered to give the most comprehensive information. Specifically, we did not include course
of disease and disease activity but used only quality of life as
a measure of health status. This was based on the observation
that disease activity only impacted on satisfaction if severely
compromised thus was considered less sensitive and informative in an ambulatory, that is, reasonably well, sample. We
also discarded type of school attended as a measure of SES,
while keeping parental SES and current occupational status
of youth. Lastly, to untie the close relationship between age
of onset of disease and disease duration, we combined these
two variables by separating the category “onset of disease
at age 14 years and older” into prevalent and incident cases
(ie, cases with disease duration <2 years). (Owing to the
study inclusion criteria, there were no incident cases for
onset before age 14 years.) Age (in years) was included as a
continuous variable. For a parsimonious model, only those
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variables which contributed significantly (ie, p<0.05) to the
model were kept. Model built was manually stepwise back
and forth, based on strength of association and precision of
estimates.
Step 2: Role of provider
We explored different approaches to examine effects by
provider while adjusting for age:
a) Specialist vs non-specialist approach: Using the full
sample, pediatric and adult services gastroenterologist
were combined to a “specialist” category, and served as a
reference for the effect of not being under specialist care
(“other”). Age was included as a continuous variable. This
approach is simplistic in that differences between adult
and pediatric care specialists will not be assessed.
b) Combination variable approach: Instead of including
age and provider as separate variables, a combination
variable “age appropriate provider” was constructed for
age (<16, 16 to <18, 18 to < 21, 21+ years) and type of
provider. Categories with <50 cases were combined with
the neighboring classes. This resulted in the following
six categories: age <16 years, pediatric gastroenterologist (PGE); age 16–17 years, PGE; age 18+ years, PGE;
age 16–20 years, GE; age 21+ years, GE; any age, no
specialist.
c) Subgroup approach: Type of provider (3 categories, with
PGE as reference) and age (as a continuous variable) were
used in the subgroup of 16–20-year olds.
d) Post hoc solution: As age was not shown to be a relevant
confounder of satisfaction with provider.
All models examining differences by type of provider were
first adjusted for only those patient-related factors identified
to be associated with patient satisfaction in step I (Model 1).
Time with provider was then included as a potential providerrelated confounder, as were selected additional patient-related
factors (ie, age, health status, SES), but were dropped if not
contributing significantly (Model 2).
Step 3: Quality indicators explaining differences in
satisfaction with provider
As a secondary analysis, quality indicators were introduced
into the model derived in step 2. Variables related to practice
management were examined for interaction (time in waiting
room by time with physician) by including an interaction term
into an exploratory model. IBD treatment-related indicators
were included as a summary score (IMQI, as defined earlier).
To examine the threshold of quality impairment impacting on
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patient satisfaction, several approaches were tried, ie, using
IMQI as a continuous measure, or three categories as defined
earlier. The resulting model was adjusted for relevant patientrelated factors and non-modifiable provider characteristics,
as identified in steps 1 and 2.
We considered OR <0.5 and OR >2 to indicate strong
associations. Statistical significance was assumed for p<0.05,
or 95% CI excluding 1. All analyses were performed using
SAS 9.4 or SPSS v 24.

Data security, ethical considerations
Pseudonymized data were used for data analysis. All personal
data remained with the registry trust center, with no access
for study personnel. The project was submitted to the ethics
committee of the University of Bremen prior to the postal
survey (date of approval June 1, 2011). Written informed
consent was secured after detailed written information by
all participants and their guardians if aged below 18 years.

Results
Of 619 questionnaires received, 14 were excluded due to
incomplete information on age, sex, and/or IBD, leaving a
sample of 605 for analysis. Baseline characteristics and current disease stage by current age group are shown in Table 1.
The disease was currently in remission in 74.2% (406 cases),
and mildly active in another 9.9% (54 cases). Three hundred
and six (54.1%) had been in remission over the preceding
12 months, and 128 (22.6%) had recent chronically active
disease. Other notable findings included a relatively low
prevalence of comorbid affective disease – overall 15 persons (2.7%) with depressive symptoms and 36 with anxiety
symptoms (6.5%) (8 had both).

Overall satisfaction with IBD care
On global questioning, there were 313 (56.9%) persons
very satisfied with their IBD care provider, 281 (39.0%)
satisfied, 17 (2.9%) not satisfied, and 11 (1.9%) not at all
satisfied. The satisfaction summary score could be calculated for 576 persons (95.2% of respondents). Scores
ranged from 0.28 to 0.99, with a mean of 0.78 (95% CI
0.77 to 0.79) and median of 0.80 (Interquartile range [IQR]
0.71 to 0.88). Thresholds for tertiles were calculated as
0.75 (lower) and 0.85 (upper).
The distribution of the summary score by global satisfaction categories (single-question enquiry) is shown in Figure 3.
Median values were 0.85 (IQR 0.77 to 0.91) in highly satisfied
persons, 0.75 (IQR 0.67 to 0.82) in those reporting being
satisfied, and 0.61 (0.52 to 0.75) for those not (or not at all)
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Table 1 Patient characteristics by age group (age at survey)
Sex
IBD

Parental SES

Smoking status

Occupational status

Age at diagnosis

Course during last year

Current disease activity

Depressive symptoms
Anxiety symptoms
Current IBD provider

Male
Female
Crohn’s disease
Ulcerative colitis
Unclear IBD
Lowest quintile (1)
Middle quintiles (2–4)
Highest quintile (5)
Current
Former
None
At school
University student
Apprenticeship, job training
Working/employed
Other or no information
0–5 years
6–9 years
10–11 years
12–13 years
14 years
Remission
One relapse
Severe disease
Remission
Mild activity
Moderate to high activity
Yes
No
Yes
No
Pediatric GE
Gastroenterologist
Other /no specialist

Total

<16 years

16–20 years

21+ years

All

101 (49.3%)
104 (50.7%)
130 (63.4%)
64 (31.2%)
11 (5.4%)
54 (28.9%)
103 (55.1%)
30 (16.0%)
23 (11.4%)
6 (3.0%)
172 (85.6%)
142 (69.3%)
1 (0.5%)
44 (21.5%)
3 (1.5%)
15 (7.3%)
21 (10.7%)
42 (21.4%)
38 (19.4%)
63 (32.1%)
32 (16.3%)
109 (54.2%)
48 (23.9%)
44 (21.9%)
153 (79.7%)
13 (6.8%)
26 (13.5%)
3 (1.5%)
198 (98.5%)
9 (4.5%)
190 (95.5%)
165 (82.9%)
11 (5.5%)
23 (11.6%)

155 (54.6%)
129 (45.4%)
197 (69.4%)
74 (26.1%)
13 (4.6%)
81 (31.3%)
128 (49.4%)
50 (19.3%)
48 (17.2%)
8 (2.9%)
223 (79.9%)
67 (23.6%)
74 (26.1%)
89 (31.3%)
21 (7.4%)
33 (11.6%)
14 (5.1%)
50 (18.1%)
57 (20.7%)
67 (24.3%)
88 (31.9%)
151 (54.3%)
68 (24.5%)
59 (21.2%)
197 (72.4%)
28 (10.3%)
47 (17.3%)
8 (2.9%)
271 (97.1%)
19 (6.9%)
255 (93.1%)
71 (25.6%)
129 (46.6%)
77 (27.8%)

33 (37.9%)
54 (62.1%)
53 (60.9%)
27 (31.0%)
7 (8.0%)
28 (34.6%)
40 (49.4%)
13 (16.0%)
19 (21.8%)
10 (11.5%)
58 (66.7%)
2 (2.3%)
32 (36.8%)
16 (18.4%)
28 (32.2%)
9 (10.3%)
2 (2.4%)
13 (15.7%)
9 (10.8%)
24 (28.9%)
35 (42.2%)
46 (52.9%)
16 (18.4%)
25 (28.7%)
56 (67.5%)
13 (15.7%)
14 (16.9%)
4 (4.7%)
81 (95.3%)
8 (10.0%)
72 (90.0%)
3 (3.4%)
57 (65.5%)
27 (31.0%)

289 (50.2%)
287 (49.8%)
380 (66.0%)
165 (28.6%)
31 (5.4%)
163 (30.9%)
271 (51.4%)
93 (17.6%)
90 (15.9%)
24 (4.2%)
453 (79.9%)
211 (36.6%)
107 (18.6%)
149 (25.9%)
52 (9.0%)
57 (9.9%)
37 (6.7%)
105 (18.9%)
104 (18.7%)
154 (27.7%)
155 (27.9%)
306 (54.1%)
132 (23.3%)
128 (22.6%)
406 (74.2%)
54 (9.9%)
87 (15.9%)
15 (2.7%)
550 (97.3%)
36 (6.5%)
517 (93.5%)
239 (42.5%)
197 (35.0%)
127 (22.6%)

205

284

87

576

Abbreviations: SES, socioeconomic status; GE, gastroenterologist; IBD, inflammatory bowel disease.

1.00
0.90

Satisfaction score

0.80
0.70
0.60
0.50
0.40
0.30
0.20
Not or not at all
satisfied
Global satisfaction with IBD provider

Very satisfied

Satisfied

Figure 3 Satisfaction score by global satisfaction question categories.
Abbreviation: IBD, inflammatory bowel disease.
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satisfied. Corresponding mean values with 95% CI were 0.83
(0.82 to 0.84), 0.73 (0.72 to 0.75), and 0.63 (0.58 to 0.68).
Based on these results, we assume a difference of 0.10 to be
perceived as relevant, a score <0.75 to indicate low, and a
score >0.85 to indicate very high satisfaction.

were wide for depressive symptoms (Table 2). In contrast,
patients with shorter disease duration were less likely to be
not satisfied. Of the variables describing health status, there
were mostly positive associations for the lowest categories
only. For example, chronic active disease during the preceding year had an OR of 1.9 (CI 1.25 to 2.90) as compared to
stable remission. In contrast, one relapse during preceding
year as compared to no relapse was not shown to impact
relevantly on patient satisfaction, nor was mild current activity vs remission.
On a continuous scale, higher SIBDQ was significantly
associated with higher satisfaction. No other covariates were
strongly or significantly associated with low satisfaction.

Factors associated with low satisfaction
The distribution of potential covariates by degree of satisfaction is illustrated in Table S1. Satisfaction scores graphed by
age groups and disease activity showed slightly decreased
median scores for age groups >18 years and moderate to high
disease activity (Figure 4).

Step 1: Patient-related factors
Bivariate analysis
Symptoms of depression and anxiety as identified by HADS
both showed strong positive ORs for low satisfaction, but CIs

Multivariate analysis
Following adjustment in multivariate analysis, the OR for
anxiety symptoms slightly decreased but this association

A
1,00

Satisfaction score

0.90
0.80
0.70
0.60
0.50
0.40
0.30

14–15

16–17

18–20

21+

Age groups (years)
B
1,00

Satisfaction score

0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
Remission

Mild activity
Disease activity

Moderate high
activity

Figure 4 Satisfaction scores by selected subgroups: (A) age group and (B) disease activity.
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Table 2 Factors associated with low satisfaction (step 1: patient-related potential determinants)
Factor (reference)

Category

Bivariate

Fully adjusted

Sex (male)
Age
IBD
(ulcerative colitis)
Parental SES
(middle quintiles)
Health insurance
(statutory)
Smoking status
(none)
Occupational status
(attends school)

Female
(Per year)
Crohn’s disease
Unclear IBD
Lowest quintile (1)
Highest quintile (5)
Mixed, other
Private
Current
Former
University student
Apprenticeship, job training
Working/employed
Other or no information
0–5 years
6–9 years
10–11 years
12–13 years

1.20 (0.85 to 1.69)
1.06 (0.99 to 1.14)
0.78 (0.53 to 1.14)
1.05 (0.48 to 2.31)
1.45 (0.97 to 2.22)
1.04 (0.63 to 1.73)
1.27 (0.73 to 2.22)
0.95 (0.45 to 2.00)
1.07 (0.67 to 1.73)
1.46 (0.63 to 3.36)
1.21 (0.74 to 1.98)
1.18 (0.76 to 1.84)
1.16 (0.61 to 2.21)
1.28 (0.70 to 2.36)
0.52 (0.22 to 1.21)
1.02 (0.61 to 1.71)
1.17 (0.70 to 1.96)
0.93 (0.58 to 1.48)
0.48 (0.10 to 2.37)
0.74 (0.48 to 1.15)
0.97 (0.95 to 0.98)
0.78 (0.49 to 1.23)
1.90 (1.25 to 2.90)
0.94 (0.51 to 1.74)
1.45 (0.90 to 2.32)
2.26 (0.81 to 6.31)
3.54 (1.77 to 7.09)

0.89 (0.58 to 1.38)
1.13 (1.00 to 1.28)
0.73 (0.46 to 1.17)
0.85 (0.31 to 2.35)
1.26 (0.76 to 2.08)
0.92 (0.50 to 1.70)
1.08 (0.54 to 2.15)
1.52 (0.63 to 3.66)
1.24 (0.70 to 2.18)
1.23 (0.44 to 3.41)
0.67 (0.32 to 1.41)
0.69 (0.38 to 1.28)
0.44 (0.17 to 1.17)
1.07 (0.47 to 2.41)
0.77 (0.29 to 2.06)
1.41 (0.75 to 2.66)
1.69 (0.89 to 3.20)
1.11 (0.61 to 2.01)
1.21 (0.21 to 7.15)
**
0.99 (0.96 to 1.02)
*

Age at diagnosis/
(14+ years)

Disease duration
(5+ years)
SIBDQ
Course during last year
(remission)
Current disease activity
(remission)
Depressive symptoms
Anxiety symptoms

<2 years
2–5 years
(Continuous)
One relapse
Chronically active
Mild activity
Moderate to high activity
Present
Present

Least adjusted

0.98 (0.96 to 1.00)

*

3.05 (1.18 to 7.91)

2.49 (1.14 to 5.45)

Note: Results from logistic regression, OR (95% CI). *not included in multivariate analysis due to close correlation with health status; **category collapsed with neighboring
category for multivariate analysis due to small numbers. Bold values indicate strong associations (OR <0.5 or >2.0) or significant contribution.
Abbreviations: IBD, inflammatory bowel disease; SES, socioeconomic status; SIBDQ, Short Inflammatory Bowel Disease Questionnaire.

remained strong and significant (OR 2.49 [1.14 to 5.45]
[Table 2]). Health status as measured by SIBDQ was also
relevant. None of the other characteristics were conclusively
shown to be associated with low satisfaction in this model.

Step 2: Relevance of the provider
Bivariate analyses
Not seeing a specialist as compared to either a pediatric or
adult care gastroenterologist was a strong determinant of
low satisfaction (Table 3, step 2a). Another strong predictor
of low satisfaction was short time with the respective physician. Compared to being with the physician for more than
12 months, OR was 2.33 (1.51 to 3.61) if there had been a
provider change within the preceding 12 years.
In the more detailed categorization as age-appropriate
care, using PGE caring for 16–17-year olds as a reference,
the strong association with a non-specialist was confirmed
(step 2b). Within those attending specialists, small effects
of being treated by GE or being in the oldest PGE treated
group possibly resulted in slightly lower satisfaction. Also,
subgroup analysis restricted to the 16–20-year-old group
Clinical Epidemiology 2018:10

did not render conclusive results due to wide confidence
intervals (step 2c).
Multivariate analyses
Adjustment for quality of life and anxiety symptoms did
not substantially change point estimates for the association
of non-specialist care with low satisfaction in any of the
three approaches. Estimates for GE treated age groups and
the oldest PGE age group decreased in the more adjusted
models (Table 3).
We did not find convincing evidence for an effect of age
across the various approaches which would have necessitated
simplification of provider categories as in step 2a or use
overly differentiating categories as in step 2b. Therefore, the
subgroup approach (step 2c) was replicated on the full sample
(all age groups) to render the most meaningful model. Here,
being treated by an adult GE had no effect on low satisfaction,
while associations of poorer health status, being treated by a
non-specialist, and short time with provider were significant.
Anxiety symptoms showed a strong association in this model
(OR 2.08), but the CI included 1.0.
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Table 3 Factors associated with low satisfaction (step 2: role of provider)
Step 2a Factor (reference)

Category assessed

Bivariate
(OR with 95% CI)

Model 1
(OR with 95% CI)

Model 2
(OR with 95% CI)

Specialist
Health status
Anxiety symptoms
Time with provider
(>12 months)

No specialist
Per unit SIBDQ
Present
<12 months

1.82 (1.21 to 2.73)

1.94 (1.25 to 3.02)
0.98 (0.96 to 1.00)
2.18 (0.96 to 4.94)

1.94 (1.25 to 3.02)
0.98 (0.96 to 1.00)
2.08 (0.91 to 4.76)
1.68 (1.04 to 2.71)

Step 2b
Age-appropriate provider
(age: 16–17 years, PGE)

Health status
Anxiety symptoms
Time with provider
(>12 months)

Age <16, PGE (89)
Age 18+, PGE (74)
Age 16–20, GE (114)
Age 21+, GE
Any age, no specialist
Per unit SIBDQ
Present
<12 months

Step 2c
Type of provider (PGE)
Health status
Anxiety symptoms
Time with provider
(>12 months)

Adult care, GE (117)
No specialist (72)
Per unit SIBDQ
Present (17)
<12 months (67)

Step 2d
Type of provider (PGE)
Health status
Anxiety symptoms
Time with provider
(>12 months)

Adult care GE (117)
No specialist (72)
Per unit SIBDQ
Present (17)
<12 months (67)

2.33 (1.51 to 3.61)
Bivariate

Model 1

Model 2

0.99 (0.49 to 2.00)
1.35 (0.66 to 2.77)
1.75 (0.92 to 3.33)
1.39 (0.69 to 2.80)
2.33 (1.25 to 4.36)

0.93 (0.45 to 1.95)
1.16 (0.55 to 2.44)
1.36 (0.70 to 2.67)
0.96 (0.46 to 2.03)
2.16 (1.13 to 4.15)
0.98 (0.96 to 1.00)
2.16 (0.95 to 4.91)

1.09 (0.52 to 2.28)
1.21 (0.58 to 2.50)
1.18 (0.59 to 2.34)
0.87 (0.41 to 1.84)
2.09 (1.10 to 3.98)
0.98 (0.95 to 1.00)
2.08 (0.91 to 4.75)
1.61 (0.96 to 2.71)

Bivariate

Model 1

Model 2

1.08 (0.58 to 2.00)
1.65 (0.84 to 3.23)

0.99 (0.52 to 1.90)
1.78 (0.90 to 3.60)
0.98 (0.95 to 1.01)
1.41 (0.45 to 4.47)

0.86 (0.44 to 1.69)
1.63 (0.80 to 3.31)
0.98 (0.95 to 1.01)
1.43 (0.45 to 4.57)
1.54 (0.85 to 2.81)

Bivariate

Model 1

Model 2

1.44 (0.96 to 2.17)
2.16 (1.37 to 3.39)

1.16 (0.75 to 1.80)
2.11 (1.31 to 3.41)
0.98 (0.96 to 1.00)
2.18 (0.96 to 4.93)

0.95 (0.59 to 1.51)
1.89 (1.16 to 3.10)
0.98 (0.96 to 1.00)
2.08 (0.91 to 4.75)
1.71 (1.03 to 2.83)

Notes: Step 2a: full sample; not relevant: parental SES, age. Step 2b: full sample; not relevant: SES, age not included. Step 2c: subgroup age 16–20 years; not relevant: parental
SES, age. Step 2d: as 2c, but using full sample. Model 1: controlled for SIBDQ and anxiety. Model 2: additional covariates (only if statistically significant). Bold values indicate
strong associations (OR <0.5 or >2.0) or significant contributors.
Abbreviations: PGE, pediatric gastroenterologist; GE, gastroenterologist; SES, socioeconomic status; SIBDQ, Short Inflammatory Bowel Disease Questionnaire.

Step 3: Secondary exploratory analysis: effect of
additional quality indicators
Usual waiting time was less than 15 minutes in 202 (34.8%)
patients. No waiting time (5.1%) and occasional waiting times
exceeding 60 minutes (8.8%) were less common. Consultation times were rarely less than 10 minutes (6.6%); in 21.3%,
consultations exceeded 30 minutes. For the most recent visit,
the median was 15 minutes for both waiting time (IQR 10 to
30 minutes) and time with physician (IQR 15 to 25 minutes).
For the quality score, IMQI, a median of 3 of 8 items
were applicable (range 3 to 6, IQR 3 to 4). Resulting scores
ranged from 0 to 1, with a median of 0.75 and an IQR of
0.6 to 1.0. Two hundred thirty-two (38.3%) scores showed
complete fulfilment (1.0).
Bivariate analysis
Crude estimates for the various quality indicators are presented in Table 4. Time in waiting room of more than 30
1298
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minutes was strongly predictive of low satisfaction, while
any consultation time longer than 15 minutes was strongly
protective, including a dose trend from 15 to 30 minutes to
more than 30 minutes. Also, a low IMQI score showed a
strong association with low satisfaction.
Multivariate analysis
In the multivariate model, the strong associations of waiting
times of more than 30 minutes and consultation times of less
than 15 minutes with low satisfaction were confirmed. There
was no indication for interaction between these two variables
(not shown). Less than perfect IMQI of more than 0.70 was
well tolerated without impact on patient satisfaction, but low
IMQI (<0.70) predicted low satisfaction.
The introduction of these quality indicators did not impact
on estimates for patient-related factors (quality of life and
anxiety symptoms) or non-modifiable provider characteristics
(time with provider) (Table 4). In contrast, effects of type of
Clinical Epidemiology 2018:10
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Table 4 Factors associated with low satisfaction (step 3: effect of quality indicators on provider estimates)
Factor

Category assessed

Bivariate

Model 1 – IMQI
categorical

Model 2 – IMQI
continuous

Type of provider (PGE)

Adult care GE (117)
No specialist (72)
Per unit SIBDQ
Present (17)
<12 months (67)

1.44 (0.96 to 2.17)
2.16 (1.37 to 3.39)
0.97 (0.95 to 0.98)
3.54 (1.77 to 7.09)
2.33 (1.51 to 3.61)

0.57 (0.33 to 0.98)
1.01 (0.57 to 1.82)
0.98 (0.96 to 1.01)
2.79 (1.07 to 7.27)
2.04 (1.17 to 3.58)

0.59 (0.35 to 1.00)
1.07 (0.60 to 1.91)
0.98 (0.96 to 1.01)
2.84 (1.10 to 7.32)
2.15 (1.23 to 3.76)

15–30 minutes

1.68 (1.09 to 2.60)

1.61 (0.97 to 2.67)

1.54 (0.93 to 2.56)

>30 minutes
15–30 minutes (246)

4.17 (2.56 to 6.79)
0.30 (0.20 to .0.46)

4.76 (2.68 to 8.46)
0.35 (0.21 to 0.56)

4.52 (2.56 to 7.98)
0.35 (0.22 to 0.57)

>30 minutes (120)
IMQI (continuous)
Middle (IMQI 0.70 to 0.90)
Low (IMQI <0.70)

0.19 (0.11 to 0.33)
0.27 (0.13 to 0.55)
0.87 (0.51 to 1.46)
2.05 (1.39 to 3.02)

0.21 (0.11 to 0.39)

0.20 (0.11 to 0.38)
0.40 (0.16 to 0.97)

Health status
Anxiety symptoms
Time with provider
(>12 months)
Time in waiting room
(<15 minutes)
Time with physician
(<15 minutes)
Quality of care
Quality categories (high quality)

0.93 (0.50 to 1.75)
1.95 (1.20 to 3.17)

Note: Bold values indicate strong associations (OR <0.5 or OR >2.0) or significant contributors.
Abbreviations: PGE, pediatric gastroenterologist; GE, gastroenterologist; IBD, inflammatory bowel disease; SIBDQ, Short Inflammatory Bowel Disease Questionnaire;
IMQI, IBD Management Quality Index.

provider were strongly affected by confounder adjustment:
The strong positive association of being cared for by a nonspecialist disappeared, while the null effect (or weak positive
association) of being with an adult care gastroenterologist
changed to a negative association with low satisfaction, ie,
became a protective factor.

Discussion
Our results confirm the limited usefulness of direct singlequestion global enquiry into patient satisfaction with health
care, in particular with the health care provider: Only 5%
were not satisfied with their current IBD provider, according to this simple question. In contrast, a more-dimensional
indirect instrument which addresses specific aspects of
patient experience and applies weights based on individual
patient preferences showed a substantially wider variability,
resulting in a more differentiated picture. The mean value
of 0.80 is comparable to those reported from large studies
or studies on satisfaction in IBD using other satisfaction
assessment instruments.23,24,47 As a side note, we were now
able to determine relevant thresholds discriminating low and
high satisfaction, which we had failed to do in our previous
validation study due to insufficient sample size.38
The 15–25-year age group we examined presents a group
well-known for low satisfaction relative to both younger and
older age groups.26,27,48 This is reflected in the, albeit small,
down-step in patient satisfaction as shown in Figure 4. We had
taken particular diligence in examining various ways of dealing

Clinical Epidemiology 2018:10

with this variable, including sub-group analysis and application
of combination terms. The minor role of age as a confounder in
any of the analyses was not expected. A possible explanation
is the narrow age range. Also, age distribution was skewed
and may not have been captured well in the models applied.
“Gender” effects were not observed. This is in accordance
with other studies. We also did not identify a convincing
effect of “socioeconomic status”, applying different proxies.
Several studies have found education and income to impact
on how patients experience and value quality of care. As
with age, a possible explanation for the lack of effect shown
in our analysis is an overly homogenous patient group. The
postal survey was based on a clinical specialist registry, with a
response rate of just below 50%. Non-responder analysis was
not possible due to logistic reasons, but based on data from
the literature, patients with lower SES and those who have
not been under regular pediatric specialist care are expected
to be underrepresented.1,49,50
Reassuringly, there is, as yet, no indication of major differences in specialist care quality between different regions
in our data (Table S1). We had previously shown substantial
regional differences in the quality of primary care in IBD
(diagnostic delay), with markedly lower performance in the
North East.36 Using Nielsen areas is a very crude measure,
and only very marked differences would have been discovered. We have since performed a study in a younger age group
incorporating exact residence data which will enable us to
discover small area variation.51
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Of the health-related factors, “anxiety symptoms” were
the strongest determinant of satisfaction in all approaches
and models applied. This underlines the subjective nature
of satisfaction as a patient-reported outcome. Self-reported
“health status” was also relevant. This factor has seen some
controversy in the literature.29 Most studies have shown a
positive association between satisfaction and health status,
in particular if a self-reported measure such as quality of life
was used, and there seems to be convincing evidence that it
is good health which leads to higher satisfaction, rather than
the other way round. 1,12 However, it has also been suggested
that this association may be the result of general tendency
of some patients to report particularly positive (or negative)
statements.25 We have examined several different proxies for
health care. Current disease activity is known to be closely
correlated with quality of life (eg, as reported by Chouliaras
et al52) but seemed to be less sensitive in mild disease in our
data: It appeared that for course of the disease (number of
relapses during preceding year), or a survey-based modification of clinical activity indices, only the more severe categories
were associated with low satisfaction. This may support the
interpretation that subjective, more-dimensional health status
measures more comprehensively capture impaired health as
relevant for judging satisfaction. Thus, when we compared
satisfaction scores by “provider”, we used quality of life and
anxiety symptoms as mandatory covariates. They were not
found to confound a strong negative association between not
being seen by specialist and low satisfaction. More interestingly, there was a strong effect of “being new with the provider”. There was no difference between pediatric and adult
providers when time with provider was controlled for.
The importance of being familiar with the provider is
well known from studies which have examined visit satisfaction – most commonly performed in the fields of family
or emergency medicine where first visits were strongly
associated with low satisfaction as compared to follow-up
visits.53,54 It is not clear to what extent this effect reflects
quality of care. Naturally, patients would tend to change a
provider if not satisfied, so that having stayed long with the
current provider precludes low satisfaction with this provider.
Also, successful patient–physician communication, which
is the most important domain in patient satisfaction, relies
on familiarity and trust and may need more than a year to
develop. In any way, the finding underlines the importance
of preparing youth for change in the transitional age and
thoughtful selection of the new doctor. We also suggest that
provider change, due to short time and unfamiliarity with the
current provider, is most common in young adulthood and as
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such a likely candidate to explain the purported age-related
differences in satisfaction.
We ask for caution when interpreting the effects of
additional quality measures in our study, since all indicators were collected via patients, assessing, for example,
perceived waiting times rather than measured times. Thus,
any associations with low satisfaction may be overestimated
as dissatisfied persons would likely judge these issues more
critically. Over-adjustment has also been debated, depending
on the question at hand: when examining quality differences
by provider, adjustment for quality differences is not helpful.
Still, a few observations were worth noticing:
Interestingly, “waiting times and time with the physician” had not been named and selected as relevant items into
the satisfaction instrument by the patients involved in item
generation. Rather, of the practice management items, same
day emergency appointments or subjective assessments, such
as “taking time”, had been considered more relevant. Given
this information from the instrument development phase, the
strong impact of waiting times in the current analysis was
remarkable. It is, however, in accordance with other studies
on this issue, in particular those relating to marketing (“willingness to return”) aspects of satisfaction.54,55 Comparability
with these studies is compromised as the medical system,
type of patients, and setting were different. In our sample,
both times with physician (longer) and times in waiting room
(shorter) markedly deviate from usual times quoted in the
USA (and emergency room or general practice) dominated
literature on waiting times and satisfaction. As a side note, in
our sample, waiting times of up to 30 minutes were tolerated
without effect on satisfaction, and any time with physician
exceeding 15 minutes was rewarded with clearly higher
patient satisfaction.
Lastly, of course, the management quality indicator,
“IMQI”, is an extremely rough measure of technical physician quality, and has not been validated. As we did not have
any information on the identity of the current provider, we
were not able to pool information on specific physicians to
use as clusters, nor to include external information. Few
technical quality indicators had been assessed in the survey,
as many of these are not easily available from patients. Thus,
while it appeared that only rather strong deviations from good
standard therapy impacted on patient quality, we consider
these results very preliminary and explorative.

Strengths and limitations
This study is strong on the diligent exploration of relevant
covariates, a good sample size, use of validated measures
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for relevant information, and good item response. There are
also a number of limitations. Compromised representativeness due to a focused recruitment strategy and moderate
response rate has already been named. Overall, the response
rate is within a normal range of what is reported by others.1,56 There is no clear evidence from the literature on how
response affects satisfaction estimates. Since approach was
via the pediatric registry, it is likely we have oversampled
patients particularly satisfied with the pediatric provider.
Also, the group examined is usually underrepresented in
both pediatric and adult instrument validation studies. We
have mostly used adult instruments, for which no specific
validation information on an adolescent population is
available.
Some potential determinants could not be examined due
to low numbers (type 2 errors). This concerned, for example,
the effects of depressive symptoms, short duration of disease,
living in Austria, and having private insurance. In addition,
several covariates bear potential for misclassification, as
we had to rely on subjective information only. Examples
include current disease activity and type of disease. For type
of schooling and region of residence simplistic approaches
had to be used, which may have resulted in failure to detect
more complex associations. It would have been helpful to be
able to include physician-level information.
And lastly, we did not assess patient attitudes, behaviors,
and expectations, which may all impact on how medical
care is experienced and reported.4,25,57,58 In consequence,
any of the associations described in our results will have to
be interpreted with caution, as for any patient-reported outcome and exposures, effects of a tendency to report positive
opinion may lead to an overestimation of effects.22,59 This is
also an alternative explanation for the good performance of
self-reported quality of life as a predictor of self-reported
patient satisfaction. We are not aware of any means to avoid
this problem which underlines the intricate nature of interpreting results on patient satisfaction.

A note on the statistical modeling
We have used a simplified statistical model by focusing on
determinants of low satisfaction only, based on an informed
but to some extent still arbitrary threshold. The resulting effect
estimates are easy to interpret, which was the reason we chose
this approach as a starting point. Also, it avoids some of the
problems of skewed scores. However, relevant information
provided through the sensitive, individually weighing scoring instrument may have been lost. While described on a
continuous scale, satisfaction and dissatisfaction may in fact
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be considered different concepts.58,60,61 It is likely that different covariates act at different levels of satisfaction, with some
factors causing low satisfaction, while others may be more
relevant for further improving satisfaction which is already
quite high.
Also, we have neglected issues of model fit, a complex
issue in the evaluation of patient satisfaction. In the literature
on determinants of satisfaction, the explained variability
is often low, complete explanation is not always desirable,
and good fit is potentially suspicious of over-adjustment.
Therefore, further analyses will focus on advanced regression models to examine differential effects beyond mean
satisfaction with models fitted to the variance parameter
and to different levels of satisfaction in order to improve
our toolbox for explaining differences in patient satisfaction
(manuscript in preparation).

Conclusion
In this paper on determinants of health care satisfaction, we
have highlighted the importance of restricting covariates
selected for inclusion based on the specific research question at hand. When adjusting for patient characteristics to
compare different providers, clinical measures of disease
activity may not be sufficient, as emotional status, in particular anxiety symptoms, were found to be more relevant
and may explain the stronger association with quality of life
reported elsewhere. It is unclear whether the association
reflects differences in perceiving and reporting of quality of
care on the patient side or failure of providers to deal appropriately with the emotional problems which may accompany
chronic disease.
The importance of having established a lasting provider–
patient relationship and the low satisfaction when treated
by non-specialists underline the relevance of well-planned
transition. We conclude that the time it takes to find and
adjust to an appropriate health care provider explains some
of the consistent finding of relatively low satisfaction in this
age group in the literature.
We do not recommend adjusting for other quality indicators when comparing patient satisfaction by provider. It
may, however, be useful to explore sources of variability in
satisfaction. In this case, the additional indicators should be
derived from an independent source, and be introduced on a
group level as well as individually to maximize independence.
Even so, we suggest from our preliminary findings that providers are likely to further improve patient satisfaction if they
avoid waiting times exceeding 30 minutes and consultation
times of less than 15 minutes.
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Thus, future perspectives based on these results relate to
more considerate use and interpretation of covariates when
modeling patient satisfaction and improved transitional care
with particular reference to selecting appropriate adult care
specialists.
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Table S1 Differences by level of satisfaction (not shown: middle)
Factor (reference)

Category assessed

Low (<0.75)

High (>0.85)

All (100%)

Sex

Male
Female
<16
16–17
18–20
21+
Lowest quintile
Middle quintiles (11–18)
Highest quintile
North West (HH, HB, NDS, SH)
North Rhine Westphalia
Middle West (H, RP, SL)
Baden-Würtemberg
Bavaria
North East (BrB, MV, SA)
South East (S, TH)
Austria
Current
Former
None
At school
University student
Apprenticeship, job training
Working/employed
Other or no information
Basic
Intermediate
Advanced
Other
Crohn’s disease
Ulcerative colitis
Unclear IBD
0–5
6–9
10–11
12–13
14+
Remission
One relapse
Severe disease
Remission
Mild activity
Moderate to high activity
Yes
No
Yes
No

92 (31.8%)
103 (35.9%)
26 (24.8%)
31 (31.0%)
90 (37.2%)
48 (37.2%)
65 (39.9%)
85 (31.4%)
30 (32.3%)
21 (30.0%)
28 (33.3%)
20 (28.2%)
14 (37.8%)
43 (36.4%)
13 (31.0%)
44 (37.3%)
3 (16.7%)
31 (34.4%)
10 (41.7%)
149 (32.9%)
66 (31.3%)
38 (35.5%)
52 (34.9%)
18 (34.6%)
21 (36.8%)
16 (35.6%)
69 (35.0%)
96 (32.9%)
14 (33.3%)
121 (31.8%)
62 (37.6%)
12 (38.7%)
8 (21.6%)
37 (35.2%)
40 (38.5%)
51 (33.1%)
54 (34.8%)
97 (31.7%)
35 (26.5%)
60 (46.9%)
133 (32.8%)
17 (31.5%)
36 (41.4%)
8 (53.3%)
185 (33.6%)
22 (61.1%)
159 (30.8%)
195 (33.9%)

108 (37.4%)
80 (27.9%)
46 (43.8%)
37 (37.0%)
75 (31.0%)
30 (23.3%)
40 (24.5%)
96 (35.4%)
32 (34.4%)
23 (32.9%)
30 (35.7%)
22 (31.0%)
14 (37.8%)
38 (32.2%)
13 (31.0%)
34 (28.8%)
8 (44.4%)
30 (33.3%)
5 (20.8%)
151 (33.3%)
78 (37.0%)
29 (27.1%)
47 (31.5%)
16 (30.8%)
18 (31.6%)
17 (37.8%)
66 (33.5%)
92 (31.5%)
13 (31.0%)
137 (36.1%)
44 (26.7%)
7 (22.6%)
21 (56.8%)
39 (37.1%)
32 (30.8%)
47 (30.5%)
39 (25.2%)
107 (35.0%)
46 (34.8%)
30 (23.4%)
137 (33.7%)
19 (35.2%)
19 (21.8%)
1 (6.7%)
183 (33.3%)
6 (16.7%)
178 (34.4%)
188 (32.6%)

289
287
105
100
242
129
163
271
93
70
84
71
37
118
42
118
18
90
24
453
211
107
149
52
57
45
197
292
42
380
165
31
37
105
104
154
155
306
132
128
406
54
87
15
550
36
517
576

Age groups (years)

Parental SES

Region of residence

Smoking status

Occupational status

Type of school/exam

IBD

Age of onset (years)

Course during last year

Current disease activity

Depressive symptoms
Anxiety symptoms
Total

Abbreviations: SES, socioeconomic status; IBD, inflammatory bowel disease. HH, Hamburg; HB, Bremen; NDS, Lower Saxony; SH, Schleswig-Holstein; H, Hessia; RP
Rhineland Palatinum; SL, Saarland; Brb, Brandenburg-Berlin; MV, Mecklenburg-Vorpommern; SA Saxony Anhalt; S, Saxony; TH, Thuringia.
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