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Abstract 
 

Objectives: To assess quality of life (QOL) and psychological functioning in inflammatory 

bowel disease (IBD) as related to patterns of disease activity over time. Methods: Study 

participants were 388 recently-diagnosed individuals from the population-based Manitoba IBD 

Cohort Study. They completed mail-out surveys at six-month intervals and clinical interviews 

annually. Based on their two-year pattern of self-reported disease activity, participants were 

assigned to one of three groups: consistently active, fluctuating, or consistently inactive disease. 

Disease type (Crohn’s disease [CD] or ulcerative colitis [UC]) was confirmed through chart 

review. Change over time was modeled for measures of QOL and positive and negative 

psychological functioning using mixed-effects regression analyses. Results:  Half of the 

participants had fluctuating disease activity, while almost one-third of participants reported 

consistently active disease. Participants with the fluctuating activity pattern showed significant 

improvement in disease-specific QOL compared to participants with consistent activity. 

Perceived stress, health anxiety, and pain anxiety decreased while pain catastrophizing and 

mastery increased over time, although the amount of change was not significantly different 

among disease activity patterns. However, when the data were averaged over time there were 

significant differences among disease activity patterns on most outcomes. Significant effects of 

CD versus UC were observed only for the pain measures. Conclusions: Change in IBD QOL is 

influenced by one’s longitudinal profile of disease activity, but change in psychological 

functioning is not. Effects of disease activity on psychological functioning were modest, 

suggesting that disease has an impact even when patients are not experiencing active symptoms.   

 
Abstract Word Count: 247 
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A Longitudinal Study of Quality of Life and Psychological Functioning for Active, 

Fluctuating, and Inactive Disease Patterns in Inflammatory Bowel Disease 

Introduction 

 Inflammatory bowel disease (IBD) is a chronic illness characterized by periods of 

remission and disease exacerbation. Studies have shown that individuals with IBD have lower 

quality of life (QOL) than the general population, as well as diminished psychological 

functioning and well-being.1-4 Outcomes tend to be poorer during periods of active than of 

inactive disease.5-9 These observations have primarily been made in studies that focus on 

associations between disease activity and IBD outcomes at a single point in time.  

Longitudinal studies can help to identify IBD outcomes that are sensitive to treatment 

interventions or changes in disease severity or activity.10-13 Research about the latter topic has 

been limited. Blondel-Kucharski et al.1 focused on changes in QOL for patients with Crohn’s 

disease (CD) over a one-year period with assessments at three-month intervals. There was 

significant improvement in QOL over time which the authors attribute to lower rates of disease 

activity at study endpoint, although this association was not directly tested. Porcelli et al.14 

compared patients with CD and ulcerative colitis (UC) at just two time points in a six-month 

period. Regardless of disease type, individuals for whom disease activity increased were more 

likely to report increased anxiety and depression while individuals for whom disease activity 

decreased over time reported reduced psychological distress.  

 Using data from the population-based Manitoba IBD Cohort Study, this study examines 

the trajectory of change for several measures of QOL and psychological functioning across 

multiple occasions in a two-year period. Based on previous research, we hypothesized that QOL 

and psychological functioning would be sensitive to disease activity over time, but that the 
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trajectory of change would not differ for individuals with different types of disease (i.e., CD 

versus UC). 

Methods 

 The Manitoba IBD Cohort Study is a prospective longitudinal study to identify the 

determinants of disease outcomes across multiple domains. The study was initiated in 2002, 

drawing on subjects from the University of Manitoba IBD Research Registry, a population-based 

registry established in 1995. A description of the methods used to establish the Registry has been 

published previously,8 and is therefore not repeated here. The Cohort Study was approved by the 

University of Manitoba Health Research Ethics Board. 

 Individuals diagnosed within seven years (to capture relatively early disease) and who 

were 18 years of age or older (N = 606) were identified from the Registry and invited to join the 

study. A total of 418 (69.0%) individuals agreed to participate. Following the initial contact, 19 

individuals did not complete both the baseline survey and interview components, another four 

individuals withdrew, and seven individuals were found to be ineligible, resulting in a final 

sample of 388 participants for longitudinal follow-up. Data were collected using standardized 

self-report instruments distributed by mail at six-month intervals and interviews conducted by 

clinic staff at twelve-month intervals. This study focuses on data collected between the baseline 

wave (i.e., month 0) and the 24-month wave, giving a total of five measurement occasions. 

During this observation period, 34 subjects dropped out of the study, an attrition rate of 8.8%.   

 Chart review by study staff was used to confirm patient report of disease type following 

the baseline wave of data collection. Self-report data on demographic characteristics (e.g., age, 

sex, ethnicity, marital status) were also collected at baseline. 



Longitudinal Study of IBD Patterns   

 5 

 Disease activity was based on patient report of IBD symptom persistence for the previous 

six months using a six-point response format: “In the past six months my disease has been (a) 

constantly active, giving me symptoms every day (b) often active, giving me symptoms most 

days (c) sometimes active, giving me symptoms on some days (for instance 1-2 days/week) (d) 

occasionally active, giving me symptoms 1-2 days/month (e) rarely active, giving me symptoms 

on a few days in the past six months and (f) I was well in the past 6 months, what I consider a 

remission or absence of symptoms. Using a previously published method8, individuals were 

classified as having active or inactive disease at each measurement occasion. Active disease was 

defined as experiencing symptoms constantly to occasionally (i.e., response categories a through 

d), and inactive disease was defined as experiencing infrequent symptoms or feeling well 

(response categories e and f).  Study participants were then assigned to one of three mutually 

exclusive groups based on their pattern of disease activity across the five measurement 

occasions: the consistently active disease group reported active disease at all measurement 

occasions, the consistently inactive disease group reported inactive disease at all measurement 

occasions, and the fluctuating disease activity group was composed of the remaining individuals. 

Standardized clinical indices of disease activity, the Harvey-Bradshaw for CD15  and Powell- 

Tuck for UC,16 were positively correlated with our six-point measure of disease activity 

(Spearman’s ρ = .40 [p < .0001] for CD; ρ = .50 [p < .0001 for UC at the baseline measurement 

occasion).  

 Study participants responded to a disease-specific QOL measure, the Inflammatory 

Bowel Disease Questionnaire17 (IBDQ), as well as to a general QOL measure, the Medical 

Outcomes Study 36-item Short Form Questionnaire18 (SF-36). The IBDQ is the most commonly 

used and extensively validated QOL measure in IBD research.19 The 32-item measure 
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encompasses four domains: gastrointestinal symptoms, systemic problems, emotional 

dysfunction, and social difficulties. Total scores can range from 0 to 224, with higher scores 

indicating better QOL. The SF-36 assesses multiple dimensions of health. It provides separate 

physical and mental health component scores, each of which can range from 0 to 100, with 

higher scores also indicating better QOL.   

 Five measures of negative psychological functioning were investigated: distress, 

perceived stress, health anxiety, pain anxiety, and pain catastrophizing. Higher scores indicate 

poorer functioning. Distress was assessed using the ten-item Kessler Psychological Distress 

Scale.20 This scale, which was specifically developed for use in epidemiologic surveys, provides 

a global measure of psychological distress based on questions about anxiety and depressive 

symptoms; scores range from 10 to 50, with scores less than 16 corresponding to reduced risk for 

an anxiety or depressive disorder. The Cohen Perceived Stress Scale is a 14-item questionnaire 

that has been validated as a tool to examine the role of stress in disease.21,22 Total scores range 

from 0 to 56. The Health Anxiety Questionnaire is a 21-item scale (total scores range from 0 to 

63) measuring extent of health concerns and somatic focus.23 The 40-item Pain Anxiety 

Symptom Scale assesses four dimensions of pain-related anxiety: cognitive, fear, 

escape/avoidance, and physiological; total scores range from 0 to 200.24 Finally, the Coping 

Strategies Questionnaire Catastrophizing subscale, on which scores can range from 0 to 28, was 

used to assess common maladaptive responses to pain.25  

 Three measures of positive psychological functioning were also investigated: social 

support, well-being, and mastery. Higher scores indicate better functioning. The 

Multidimensional Scale of Perceived Social Support is a 12-item measure that assesses degree of 

support from friends and family.26 Total scores can range from 12 to 84, and are usually re-
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scaled to range from 1 to 7.  Two measures of psychological resilience were adopted from a 

national health survey. The Psychological Well-being Manifestations Scale consists of 25 items 

that assess the individual’s degree of a positive sense of themselves and their day-to-day 

functioning.27 Total scores range from 25 to 125. Finally, the Mastery Scale assesses an 

individual’s perceived control or efficacy; it has a possible range from 7 to 28.28  

 In summary, longitudinal data were collected on 11 outcomes. However, not all measures 

were collected at each occasion because of the potential for participant fatigue due to the large 

number of response items. The three QOL measures, as well as perceived stress and social 

support were obtained at all five measurement occasions, while health anxiety, well-being, and 

mastery were collected at three occasions: 0, 12, and 24 months. The remaining measures were 

collected at two occasions: distress at 0 and 12 months, and pain anxiety and catastrophizing at 0 

and 24 months. 

 Trend plots of the data were used to assess the assumption of a linear trajectory of change 

in the study outcomes and identify potential outliers/influential observations. Measures of 

skewness and kurtosis were computed to assess potential departures from a multivariate normal 

distribution. Correlations were computed to assess the pattern of association among the repeated 

measurements. Frequency distributions and logistic regression revealed that subject attrition was 

not associated with age group, disease type, or sex; we assume that the missing observations are 

missing at random, or ignorable.29  

 Linear mixed-effects regression analyses30-32 were used to test the trend in each of the 

outcomes over time (measured in months) and to model the data as a function of the fixed effects 

of pattern of disease activity and disease type, as well as random (i.e., subject-specific) effects. 

The confounding covariates of age and sex were included as fixed effects in all models. Mixed-
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effects models have been recommended for analyzing longitudinal QOL outcomes, in part 

because they can accommodate data that are unbalanced due to missing observations33 

Regression parameters were estimated using maximum likelihood techniques.  

 The model initially fitted for each outcome included two-way interactions of time x 

disease type, time x disease activity pattern, and disease type x disease activity pattern. To ensure 

a parsimonious final model, interaction effects that were non-significant were excluded. A 

random intercept and a random slope for time were initially included in each model; the random 

slope for time was only retained in the final model when it resulted in a significant improvement 

in model fit and where model convergence was achieved. Model fit was assessed using the 

Aikake Information Criterion (AIC), a penalized log-likelihood measure.34 An independence 

covariance structure was fit to the model residuals because goodness of fit (as measured by the 

AIC) did not improve substantially for any of the outcomes when a model for correlated 

residuals (e.g., first-order autoregressive or compound symmetric structure) was adopted. All 

analyses were conducted using the MIXED procedure in SAS version 9.1.35  

 The output from the mixed-effect models includes F tests of main and interaction effects 

as well as regression parameter estimates (i.e., b̂ ) for the fixed effects, and their associated 

standard errors,  t-statistics, and p-values. Tests of statistical significance were conducted at α = 

.05. The intra-class correlation (ICC), the proportion of variation in the outcome variable(s) 

explained by the random (i.e., subject-specific) effect(s), is also reported.31 The ICC ranges in 

value from 0 to 1, with higher values indicating a greater proportion of total variation due to 

within-subject variation.  
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Results 

 For the 388 study participants, the baseline chart review confirmed that 187 (48.2%) had 

CD and 169 (43.6%) had UC. Another 18 (4.6%) were identified as having indeterminate colitis 

and 14 (3.6%) did not have definite IBD. The latter two groups of individuals were excluded, 

leaving 356 participants for subsequent analyses. More than half of the study participants (59%) 

were women. They were predominantly Caucasian (91%), with small numbers having self-

described backgrounds such as East Indian, Hispanic, or Metis (of Aboriginal and European 

ancestry). The age range was from 18 to 83 years. For participants with CD the mean age was 

38.5 years (SD = 14.6) while for those with UC the mean age was 43.0 years (SD = 14.7). 

Average duration of disease at baseline (in years) was 4.4 (SD = 2.1) for participants with CD 

and 4.3 (SD = 2.1) for those with UC.  

 The number and percent of study participants with self-reported active and inactive 

disease at each measurement occasion is reported in Table 1 for CD and UC. Overall, 109 

(30.6%) participants were classified as having a consistently active disease pattern during the 24-

month observation period, 60 (16.9%) were classified as having a consistently inactive disease 

pattern, and 174 (48.9%) were classified as having a fluctuating disease activity pattern. The 

remaining 13 (3.7%) could not be classified into one of these three groups because of missing 

data on disease activity, and were excluded from subsequent analyses. Descriptive statistics for 

the QOL and psychological functioning measures are reported in Table 2 for these three disease 

activity patterns at the baseline and 24-month measurement occasions; separate results are 

provided for CD and UC. 
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Assessments of QOL  

 Mixed-effects regression models for the QOL measures were conducted first. All models 

included a random intercept; retention of a random slope for time did not result in improved 

model fit as evaluated by the AIC.  

For the IBDQ, there was a statistically significant disease activity pattern x time 

interaction (F[2,1277] = 6.65, p = .0013). No other interaction terms were statistically 

significant. Figure 1 illustrates the trajectory of change for the three patterns of disease activity; 

the regression coefficients for the interaction are reported in Table 3. Compared to study 

participants with consistently active disease, those with consistently inactive disease showed no 

significant change in IBDQ scores over time (p = .1183), while those with fluctuating disease 

activity showed a small but significant improvement in IBDQ scores (p = .0003). There was no 

significant main effect of disease type for the IBDQ (F[1, 1277] = 0.60, p = .4391). 

None of the interaction effects were statistically significant for the SF-36 mental health or 

physical health components. As well, the main effect of time was not significant for either 

component (mental health: F[1, 1197] = 0.24, p = .6210; physical health: F[1, 1197] = 0.18, p = 

.6714). There was a significant main effect of disease activity pattern for the mental health 

component (F[2,1197] = 3.85, p = .0216), but not for the physical health component (F[2, 1197] 

= 1.01, p = .3661). For the former (see Table 3), individuals with the pattern of consistently 

inactive disease had a significantly higher mean score than individuals with consistently active 

disease (p = .0067). There was no significant main effect of disease type on either the mental 

health (F[1, 1197] = 1.32, p = .8927) or physical health (F[1, 1197] = 0.02, p = .8811) 

components. 



Longitudinal Study of IBD Patterns   

 11 

The ICC values for the QOL models are also reported in Table 3. For the IBDQ, slightly 

more than half of the total variation could be explained by the random intercept, which indicates 

that there was substantial subject-specific variation in the data. The ICC was much smaller for 

both SF-36 components. 

Assessments of Negative Psychological Functioning 

 None of the two-way interactions was statistically significant in the models for the 

negative psychological functioning measures, therefore only main effects were retained. A 

random intercept was included in all models, but a random slope for time was not retained 

because it did not result in improved model fit.  

 A significant main effect of time was observed for perceived stress (F[1, 1260] = 25.79, p 

< .0001), health anxiety (F[1, 649] = 93.63, p < .0001), pain anxiety (F[1, 656] = 59.84, p < 

.0001), and pain catastrophizing (F[1, 651] = 23.52, p < .0001), but not for distress (F[1, 537] = 

1.40, p = .2381). There was a significant decrease in perceived stress, health anxiety, and pain 

anxiety, but a significant increase in pain catastrophizing over time (Table 4).  

A significant main effect of disease activity pattern was observed for distress (F[2, 537] = 

10.77; p < .0001), perceived stress (F[2, 1260] = 11.13, p < .0001), and health anxiety (F[2, 649] 

= 10.46, p < .0001), but not for pain anxiety (F[2, 656] = 1.65, p = .1947) or catastrophizing 

(F[2, 651] = 0.05, p = .9483). As the results in Table 4 reveal, study participants with the 

consistently inactive disease pattern had a significantly lower mean score than respondents with 

a consistently active disease pattern for distress, perceived stress, and health anxiety (p < .0001 

for all measures). As well for distress, the fluctuating disease activity group had a significantly 

lower mean score than the consistently active group (p = .0002).  
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There was a significant main effect of disease type on pain anxiety (F[1, 656] = 6.21, p = 

.0129), and catastrophizing (F[1, 656] = 4.53, p = .0337). Mean scores were significantly higher 

for CD than for UC participants on both measures (Table 4). ICC values were highest for distress 

and pain anxiety. However, the ICC exceeded 0.50 for all measures, indicating that more than 

half of the total variation in the data could be attributed to subject-specific variation. 

Assessments of Positive Psychological Functioning 

 For the three measures of positive psychological functioning, none of the two-way 

interactions was statistically significant; therefore the final models retained only main effects. A 

random intercept was included in each model, but a random slope for time was not retained 

because it did not result in improved model fit. 

There was a significant main effect of time for mastery (F[1, 652] = 5.46, p = .0197), but 

not for social support (F[1, 1278] = 0.08, p = .7837) or psychological well-being (F[1, 653] = 

0.06, p = .8123). An increasing trend over time was evident for mastery (Table 5), although the 

magnitude of the effect was small.  

 A significant main effect of disease activity pattern was observed for well-being (F[1, 

653] = 11.51, p < .0001) and mastery (F[2, 652] = 7.27, p = .0008), but not for social support 

(F[2, 1278] = 2.96, p = .0519). As Table 5 reveals, compared to the consistently active disease 

group, the consistently inactive disease group reported significantly higher mean scores for well-

being (p < .0001) and mastery (p = .0002) . As well, participants with a fluctuating pattern of 

disease activity had significantly higher mean scores for well-being compared to those with a 

consistently active disease pattern (p = .0019).  

There was no significant main effect of disease type on any of the measures of positive 

psychological functioning: social support (F[1, 1278] = 2.79, p = .0950), well-being (F[1, 653] = 
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0.01, p = .9679), mastery (F[1, 652] = 0.73, p = .3919). ICC values for the measures of positive 

psychological functioning ranged from 0.56 to 0.66. These values indicate that for all measures, 

more than half of the total variation was due to the subject-specific effect. 

Discussion 

 This longitudinal study evaluated multiple, important variables related to coping with 

IBD using survey and interview data collected over a two-year period. The findings of this 

longitudinal study are consistent with a growing number of studies that have identified disease 

activity as an important determinant of outcomes in persons with IBD, however our assessment 

at multiple occasions strengthens the validity of this association.5,7,36 An earlier paper by our 

group8 that focused only on the baseline data from the Manitoba IBD Cohort Study demonstrated 

substantial differences in disease-specific QOL and positive and negative psychological 

functioning in groups with self-reported active and inactive disease. However, while that paper 

reported no effect of disease type, the current analyses revealed that for both pain anxiety and 

pain catastrophizing, there were differences between CD and UC participants even after 

controlling for differences in the pattern of disease activity. CD is likely associated with more 

pain (or less predictable pain) than UC. Patients with CD have higher health care utilization than 

patients with UC,37 one indicator of greater morbidity, possibly including pain. As individuals 

progress through the disease course, pain may become a more pronounced factor and 

maladaptive responses may be more likely to emerge. As well, pain may be more difficult to 

stabilize among individuals with CD than with UC. Physicians should be encouraged to manage 

pain early on and not assume that all pain will resolve easily with the prescribing of 

immunomodulatory therapy. If patients develop good coping and relief mechanisms early in the 
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disease course, they may be less likely to experience anxiety and the cognitive reactivity that can 

further exacerbate pain. 

 As expected, the disease-specific measure of QOL was sensitive to different patterns of 

disease activity. The average score for study participants with consistently inactive disease was 

similar to that reported in this literature for individuals in remission.38 Study participants with 

fluctuating disease activity showed a significant improvement in disease-specific QOL, while 

those with active disease showed a relatively flat trajectory. However, there was no difference 

between the consistently active and consistently inactive groups in the magnitude of change over 

time. This may be partially attributable to the smaller sample size for the latter group, resulting in 

an increased standard error and reduced sensitivity to detect a difference between disease activity 

patterns.  

 Average scores for the SF-36 measures of physical and mental health were below 

normative values for the Canadian population.39 However, these measures remained largely 

unchanged over the two-year observation period, and could not always differentiate among 

individuals with different patterns of disease activity. While previous research has recommended 

the use of both disease-specific and general measures of QOL to characterize patients with 

IBD,40 our study suggests that only the former are sufficiently sensitive to be recommended for 

use.  

 Only one measure of negative psychological functioning, distress, did not show a 

significant increase or decrease over time. However, data for this measure were only available 

for two of the five measurement occasions. There may not have been sufficient time to detect 

change in individual’s perceptions of distress over the disease course. 



Longitudinal Study of IBD Patterns   

 15 

 The strengths of this study include the sample selection technique, low rate of attrition, 

and method of analysis. The Manitoba IBD Cohort Study draws participants from a large 

geographic area and with a diverse demographic profile. The population-based design helps to 

ensure the sample is representative of a broad range of individuals with IBD. Study attrition was 

less than 10% over the two-year observation period and drop-out was not concentrated in any 

particular cohort sub-group. These findings help to support the conclusion that the observed 

trajectories of change are representative of those expected in the IBD population. Unlike 

conventional longitudinal analysis techniques, mixed-effects models account for the inherent 

variability both among and within individuals.41 Our analyses revealed that there was substantial 

subject-specific variation on all of the measures, particularly the negative psychological 

functioning measures. 

 One potential limitation of this study is that it relies on a self-report measure to assign 

respondents to disease activity patterns. However, previous research has also used self-reports of 

disease symptoms and periods of remission to characterize disease activity in IBD populations.3 

The feasibility of obtaining clinical measures of inflammation at six-month intervals in such a 

large sample of patients is low. Another limitation of the study is that respondents were assigned 

to one of only three groups based on their disease activity pattern; for example, in the fluctuating 

disease activity group there was no distinction between individuals who reported disease activity 

at all but one measurement occasion and those who reported disease inactivity at all but one 

measurement occasion. Subsequent investigations could explore these sub-groups, to investigate 

their trajectories of change in IBD outcomes.42 

 While this study described and tested the longitudinal change in measures of QOL and 

psychological functioning and their association with disease activity pattern and disease type, it 
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does not test the causal mechanism of these relationships.  Increasingly, the multivariate analysis 

technique of structural equation modeling is being applied in cross-sectional and longitudinal 

observational studies to test causal theories about health outcomes.43  

 This study only tested the change in total scores for each outcome measure. Previous 

cross-sectional studies have examined respondent differences on the components of the IBDQ 

and SF-36.5,40,44 This approach could be extended to longitudinal data, to investigate changes in 

different aspects of quality of life and their association with disease activity patterns and disease 

type. Studies of longitudinal change in other outcomes, such as health care use and factors 

associated with disease flares, could also be pursued.  

 In summary, having IBD impacts on patients’ QOL, perceived stress, health anxiety, pain 

anxiety, pain catastrophizing, and mastery over time. Many of the measures used in this study 

could be adopted in clinical trials of IBD treatment efficacy given their responsiveness to disease 

activity and change over time.  Nevertheless, the findings do raise some question about using the 

SF-36 in such studies because of its low discriminative performance. Patients with persistently 

active disease may have a greater need for psychological care in dealing with their emotional 

response to illness. Improvements in positive and negative psychological functioning over time 

were modest suggesting that disease is having an impact on people’s lives even when they are 

not experiencing active symptoms. Fortunately, those with an active pattern did not show 

deterioration in quality of life and psychological functioning in spite of ongoing symptoms; 

rather, they tended to experience poorer functioning that persisted over time. 
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Table 1. Frequency (%) of active and inactive disease at each measurement occasion 

 CD 

(n = 187) 

UC 

(n = 169) 

 Active Inactive Active Inactive 

Baseline (0 months) 135 (72.2) 48 (25.7) 109 (64.5) 56 (33.1) 

6 months 118 (63.1) 49 (26.2) 96 (56.8) 51 (30.2) 

12 months 117 (62.6) 56 (30.0) 98 (58.0) 58 (34.3) 

18 months 107 (57.2) 51 (27.3) 86 (50.9) 66 (39.1) 

24 months 103 (55.1) 62 (33.2) 81 (47.9) 69 (40.8) 

 
Note: row totals may not add to N = 356 because of missing responses
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Table 2. Means (SDs) for quality of life and psychological functioning measures at baseline and 24 months for study participants 

classified by pattern of disease activity  

 
 

 

CD 

(n = 187) 

UC 

(n = 169) 

 Consistently 

Active Disease 

Fluctuating 

Disease Activity 

Consistently 

Inactive Disease 

Consistently 

Active Disease 

Fluctuating 

Disease Activity 

Consistently 

Inactive Disease 

Quality of Life       

IBDQ 

  0 months 152.9 (26.7) 165.4 (31.5) 184.2 (23.6)  160.0 (29.4) 168.5 (31.1) 189.4 (20.8) 

  24 months 155.0 (31.5) 180.2 (23.4) 193.3 (20.4) 163.0 (27.5) 180.6 (23.2) 198.7 (16.9) 

SF-36 Mental Health 

41.9 (5.9) 41.9 (5.9) 41.9 (5.9) 41.9 (5.9) 41.9 (5.9) 41.9 (5.9) 41.9 (5.9) 

41.1 (5.9) 41.1 (5.9) 41.1 (5.9) 41.1 (5.9) 41.1 (5.9) 41.1 (5.9) 41.1 (5.9) 

SF-36 Physical Health 

  0 months 41.9 (5.5) 43.4 (4.2) 42.7 (6.3) 42.4 (5.3) 42.3 (4.7) 44.0 (3.6) 

  24 months 43.0 (5.4) 44.3 (3.7) 41.8 (3.3)  41.7 (4.4) 42.6 (4.5) 43.5 (2.4) 
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CD 

(n = 187) 

UC 

(n = 169) 

Negative Psychological Functioning 

Distressa   

0 months 20.7 (6.4) 18.4 (5.9) 16.0 (4.8) 17.8 (6.0) 17.4 (5.5) 15.4 (4.0) 

12 months 21.2 (6.9) 17.9 (6.4) 16.4 (4.6) 17.4 (5.1) 17.1 (5.3) 15.4 (4.4) 

Perceived Stress 

0 months 25.1 (8.1) 22.9 (8.8) 20.1 (7.0) 23.2 (7.5) 22.3 (7.6) 17.6 (6.9) 

24 months 23.8 (9.3) 21.2 (7.7) 17.0 (8.2) 20.3 (7.7) 20.6 (8.4) 15.2 (7.7) 

Health Anxiety  

0 months 17.7 (9.5) 16.7 (10.9) 12.2 (9.1) 14.1 (7.7) 14.1 (9.4) 9.0 (5.4) 

24 months 14.6 (9.6) 10.5 (7.3) 8.1 (8.5) 12.9 (8.7) 10.6 (8.2) 6.2 (5.2) 

Pain Anxiety 

0 months 79.8 (27.0) 74.4 (30.6) 72.0 (31.1) 67.6 (30.7) 67.8 (27.8) 61.2 (26.1) 

24 months 74.3 (30.8) 64.9 (27.9) 59.7 (29.2) 56.8 (27.8) 63.7 (30.3) 41.5 (22.2) 
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CD 

(n = 187) 

UC 

(n = 169) 

Catastrophizing 

0 month 13.2 (4.6) 12.7 (4.0) 12.2 (5.0) 11.1 (4.6) 12.4 (3.8) 12.0 (5.8) 

24 month 14.7 (5.3) 14.1 (5.1) 14.0 (5.4) 12.5 (5.8) 13.1 (4.9) 12.8 (4.4) 

Positive Psychological Functioning 

Social Support  

0 months 5.4 (1.2) 5.6 (1.3) 5.7 (1.1) 5.4 (1.1) 5.4 (1.2) 5.8 (0.9) 

24 months 5.4 (1.5) 5.6 (1.3) 5.9 (1.0) 5.3 (1.5) 5.5 (1.3) 5.8 (1.3) 

Well-Being 

0 months 73.2 (17.2) 76.9 (15.4) 82.1 (14.1) 74.6 (18.0) 78.7 (16.6) 85.8 (13.2) 

24 months 71.4 (18.9) 78.5 (14.8) 84.1 (11.6) 75.5 (15.5) 77.6 (16.6) 85.0 (15.8) 

Mastery 

0 months 18.0 (5.0) 19.2 (4.4) 19.3 (4.2) 19.2 (3.4) 19.9 (4.9) 21.9 (3.7) 

24 months 18.6 (5.0) 20.1 (4.0) 19.3 (4.4) 19.8 (4.3) 19.9 (5.6) 22.3 (4.2) 
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aDistress was not collected at the 24-month wave. The possible range of scores for each measure are as follows: IBDQ: 0 to 224; SF-

36 Physical Health: 0 to 100; SF-36 Mental Health: 0 to 100; Distress: 10 to 50; Perceived Stress: 0 to 56; Health Anxiety: 0 to 63; 

Pain Anxiety: 0 to 200; Catastrophizing: 0 to 28; Social Support: 1 to 7; Well-Being: 25 to 125; Mastery: 7 to 28. 



Longitudinal Study of IBD Patterns   

 28 

Table 3. Regression parameter estimates from mixed-effects regression models for quality of life measures 

 IBDQ SF-36 Mental Health SF-36 Physical Health 

Model Effect b̂  se b̂  se b̂  se 

Time 0.08 0.09 0.01 0.01 0.004 0.01 

Disease Activity Pattern 

    Consistently Inactive 31.89* 4.04 1.62* 0.60 0.48 0.50 

    Fluctuating 10.49* 3.05 0.34 0.45 0.52 0.38 

    Consistently Active Ref -- Ref -- Ref -- 

Disease Type 

    Crohn’s Disease -1.94 2.51 -0.47 0.41 -0.05 0.35 

    Ulcerative Colitis Ref -- Ref -- Ref -- 

Time x Disease Activity Pattern 

    Time x Consistently Inactive  0.24 0.15 n/a n/a 

    Time x Fluctuating  0.42* 0.11 n/a n/a 

    Time x Consistently Active  Ref -- n/a n/a 

ICC 0.58 0.34 0.34 
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Note: all parameter estimates are adjusted for age and sex; se = standard error; ICC = intraclass correlation; n/a indicates time x 
disease activity interaction was not included in the SF-36 mental and physical health models; * indicates a parameter estimate that is 
significant at α = .05; a positive value of b̂  for the time effect indicates that the average score increased over time while a negative 
value indicates that the average score decreased over time; a positive value of b̂  for disease activity pattern or disease type indicates 
that the average score was higher than the reference group average score, while a negative value indicates that the average score was 
lower than the reference group average score. 
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Table 4. Regression parameter estimates from mixed-effects regression models for negative psychological functioning measures 
 Distress Perceived Stress Health Anxiety Pain Anxiety Catastrophizing 

Model Effect b̂  Se b̂  se b̂  se b̂  se b̂  se 

Time -0.01 0.01 -0.08* 0.02 -0.15* 0.02 -0.34* 0.04 0.05* 0.01 

Disease Activity Pattern 

    Consistently Inactive -3.80* 0.84 -5.08* 1.08 -5.78* 1.27 -7.62 4.21 -0.17 0.64 

    Fluctuating -1.93* 0.63 -1.51 0.81 -1.55 0.96 -2.56 3.18 0.02 0.49 

    Consistently Active Ref -- Ref -- Ref -- Ref -- Ref -- 

Disease Type 

    Crohn’s Disease 0.76 0.58 1.19 0.75 1.13 0.88 7.27* 2.92 0.95* 0.45 

    Ulcerative Colitis Ref -- Ref -- Ref -- Ref -- Ref -- 

ICC 0.74 0.58 0.69 0.76 0.57 

 
Note: all parameter estimates are adjusted for age and sex; se = standard error; ICC = intraclass correlation; * indicates a parameter 
estimate that is significant at α = .05; a positive value of b̂  for the time effect indicates that the average score increased over time 
while a negative value indicates that the average score decreased over time; a positive value of b̂  for disease activity pattern or disease 
type indicates that the average score was higher than the reference group average score, while a negative value indicates that the 
average score was lower than the reference group average score. 



Longitudinal Study of IBD Patterns   

 31 

Table 5. Regression parameter estimates from mixed-effects models for positive psychological functioning measures 
 Social Support Well-Being Mastery 

Model Effect b̂  se b̂  se b̂  se 

Time 0.001 0.002 -0.0 0.03 0.02* 0.01 

Disease Activity Pattern    

    Consistently Inactive  0.41 0.18 10.37* 2.22 2.41* 0.63 

    Fluctuating  0.23 0.13 5.21* 1.67 0.93 0.48 

    Consistently Active  Ref -- Ref -- Ref -- 

Disease Type 

  Crohn’s Disease 0.08 0.12 0.06 1.53 -0.38 0.44 

  Ulcerative Colitis Ref -- Ref -- Ref -- 

ICC 0.63 0.56 0.66 

 
Note: all parameter estimates are adjusted for age and sex; ICC = intraclass correlation; a positive value of b̂  for the time effect 
indicates that the average score increased over time while a negative value indicates that the average score decreased over time; a 
positive value of b̂  for disease activity pattern or disease type indicates that the average score was higher than the reference group 
average score, while a negative value indicates that the average score was lower than the reference group average score. 
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Figure 1. Profile plot of means and 95% confidence intervals for the IBD quality of life measure 
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