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ABSTRACT 

Background: The extent to which disease activity impacts on patient reported 

outcomes (PROs) is unclear.  

Aims: The purpose of this study was to examine the relationship between disease 

activity and PROs. 

Methods: Adult IBD patients attending a tertiary clinic from May to June 2015 

were included. Assessment of disease activity (SCCAI, HBI), IBD knowledge 

(CCKNOW), medication adherence (MMAS8), psychological distress (HADS), work 

productivity (WPAI) and quality of life (IBDQ) was performed to investigate any 

correlations between disease activity and PROs.  

Results: 81 participants were included: 49% female; 57% Crohn’s Disease (CD); 

38% ulcerative colitis (UC); 5% IBD-unclassified; median age 34. At least mild 

levels of depression were present in 21/81 (26%) of patients; 37/81 (46%) 
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expressed some level of anxiety. A moderate-to-strong correlation was found 

between disease activity and depression in UC (r=0.84, p=0.002) but not in CD 

(r=0.53, p=0.29). Disease activity correlated with: overall work impairment due to 

health (r=0.85, p=0.001), health related impairment while working (r=0.76, 

p=0.02), and percentage of activity impaired due to health (r=0.83, p=0.002) in UC 

only.  

Conclusions: Disease activity significantly affects mood and work productivity in 

patients with UC. Monitoring patients’ ability to function and work, rather than 

minimizing disease activity alone, should become a routine part of IBD care.  
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 1 

 

INTRODUCTION 
 

Inflammatory bowel diseases (IBD), comprising Ulcerative Colitis (UC) and Crohn’s Disease (CD), are chronic and disabling 

diseases with an incidence rate of 30 per 100,000 people1,2,3. A complex interaction between genetic, environmental and 

immunoregulatory factors influence the development of the disease4.  

 

The focus of IBD care has recently shifted towards the management and prevention of disease activity, aiming for both clinical and 

endoscopic remission using a ‘treat-to-target’ approach to management5. Surrogate biomarkers of inflammation such as C-reactive 

protein (CRP) and fecal calprotectin (FC) have been used to non-invasively assess the presence of disease activity although their 

sensitivity for active disease is low, and dependent on disease subtype and disease location (CRP sensitivity for IBD 49%; FC 

sensitivity for IBD 88%)6,7. The impact of disease activity on patients’ ability to function in their day-to-day lives is less well 

understood. 
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Patient reported outcomes (PROs) are being increasingly recognized as important outcome measures in IBD trials because of the 

impact of IBD on the patient beyond the effects of disease activity alone5,8,9. PROs incorporate validated surveys that quantify 

patient reported qualitative data including assessments of anxiety and depression10,11, work productivity measures12, patient 

satisfaction13, fatigue14, quality of life (QoL)11,12,15, and disability16. PROs can be used to determine efficacy of treatment insofar as 

how it impacts patients’ ability to function17. PROs also enable generalization of results and comparison across different chronic 

disease states18,19. Despite the emerging interest in PROs, the extent to which disease activity impacts on PROs is unclear, and the 

interplay between different PROs, medication adherence and IBD knowledge requires further evaluation. Moreover, data are 

lacking on the relationship between disease activity and work productivity. 

 

The purpose of this study was to explore the relationship between disease subtype, disease activity, and specific PROs in an 

IBD cohort. 
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MATERIALS AND METHODS 

A single center, prospective, cross-sectional analysis of IBD patient data from a large tertiary hospital in Melbourne, Australia was 

performed.  

 

Participants 

All patients aged 18 or over attending an adult IBD clinic at a metropolitan hospital in Melbourne, Australia between May and June 

2015 were invited to participate. Patients were approached following arrival at the clinic by one of the study investigators if the 

patient had a clinical and/or radiological diagnosis of IBD and if they could communicate in English. The study was explained to 

each patient in detail and a patient information and consent form was provided to the patient. Participants could only participate 

once in the study and were ineligible if they presented to the IBD clinic more than once in the recruitment period. 

 

Disease assessment and questionnaires 

Following consent, each patient was provided with an iOS tablet, connected to the hospital’s wireless internet system. Participants 

were asked to complete demographic data as well as several validated questionnaires relating to their IBD at the time of the study 
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on the tablet. Participants with incomplete responses were contacted once by phone to complete the questionnaires from home.  

 

Study data were collected and managed using REDCap (Research Electronic Data Capture), a secure, web-based application 

designed to support data capture for research studies20. A power calculation was not required due to the cross-sectional design of 

the study. 

 

Clinical and demographic data 

Demographic and clinical information was entered by the study investigators and included patient age, gender, smoking status, 

employment status, highest educational level, duration of IBD, type of IBD [UC, CD or IBD-unclassified (IBD-U)], disease extent, 

medication use and history of bowel surgery. Disease activity was self-assessed by the patient at the time of data collection and the 

severity was calculated according to validated clinical indices (remission if patient assessed Simple Clinical Colitis Activity Index 

(p-SCCAI) < 5; active disease if p-SCCAI ≥ 5 for UC or IBD-U; remission if Harvey Bradshaw Index (HBI) <5 for CD; active disease 

if HBI ≥ 5)21,22. Disease activity using the most recent biomarkers (CRP and FC) were documented by the study investigators at the 

time of the study. For UC, disease extent was coded as either proctitis (distal to the rectosigmoid junction), left sided colitis (distal to 

the hepatic flexure), or extensive colitis. For CD, disease stage was designated as ileal, colonic, or ileocolonic, with or without 
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perianal disease, as per the Montreal classification system 23.  

 

Patient reported outcomes and other study variables 

IBD knowledge was assessed using the validated CC-KNOW and medication adherence was evaluated using the Morisky 

adherence scale (MMAS-8)24,25. Assessment of PROs included:  the Hospital Anxiety and Depression Scale (HADS), a 14-item 

self-report questionnaire assessing levels of anxiety (seven items) and depression (seven items) over the past week, where a 

cut-off of 8 (or more) for each HADS subscale indicates mild to severe distress26,27; the Work productivity and activity 

impairment (WPAI) questionnaire to measure percentage of work time missed due to IBD, the percentage of impairment while 

working due to IBD, the overall work impairment due to IBD and the activity impairment due to IBD during the past 7 days28, 

and; the Short Inflammatory Bowel Disease Questionnaire (S-IBDQ) to assess QoL29.  

 

Statistical analyses 

Questionnaire data was exported onto the statistics software STATA (StataCorp. 2015. Stata Statistical Software: Release 14. 

College Station, TX: StataCorp LP) for analysis. Only completed questionnaires were analyzed. Descriptive statistics were used for 

patient demographics and disease characteristics. Spearman’s correlation was determined between the study variables: disease 
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activity (clinical indices and biomarkers), IBD knowledge, medication adherence, depression and anxiety, work impairment and 

QoL. Bonferroni correction was used to keep the overall level of significance at a p value of 0.05 and exclude potential confounding 

demographic factors on the variables studied.  

 

The study was reviewed and approved by the Hospital’s Human Research Ethics Committee.  

 

 
  

This article is protected by copyright. All rights reserved.



 7 

RESULTS 

Demographics 

All patients (n=85) who were invited to participate met the inclusion criteria for the study and agreed to complete the study 

(100% participation rate). Eighty-one of the 85 participants (95%) completed all surveys. The responses from the four patients 

that did not complete all surveys were excluded from the study due to the incomplete dataset in each survey. The 81 

participants included a similar number of males and females with a median age of 34 (SD 10.9, range 18-76). Forty-six (57%) 

patients had Crohn’s Disease, 31 (38%) patients had UC and 4 (5%) patients had IBD-unclassified. Demographic and disease 

characteristics are displayed in Table 1.  

 

Disease activity  

Twenty-seven patients with CD (27/46; 59%) were in clinical remission according to the HBI at the time of the study. Fifteen 

(33%) patients had mild-to-moderate disease, and four (9%) had severe disease. Of the UC and IBD-U patients, 24/35 (68%) 

were in clinical remission according to the p-SCCAI at the time of the study; 10/35 (29%) had mild-to-moderate disease, and 

1/35 (3%) had severe disease (Table 1). Seventy-five patients had a CRP tested within one week of the study, ranging from 0.3 
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to 49.2. Only 18 patients had a FC performed within one week of the study. Due to the low numbers, the FC values were not 

included in the correlations. 

 

Psychological wellbeing 

Based on the HADS, at least mild levels of depression symptoms were present in 21 (26%) of patients, and 37 (46%) of patients 

expressed some level of anxiety on the day of study participation.  

 

Patients with CD demonstrated a significantly greater level of depression and anxiety than patients with UC. Nine (9/35; 24%) 

patients with UC were assessed as having at least mild levels of depression. Sixteen (16/46; 35%) patients with CD had at least 

mild levels of depression. Twelve (12/35; 38%) patients with UC demonstrated at least mild levels of anxiety, whereas 25 (25/43; 

58%) with CD demonstrated at least mild levels of anxiety.  

 

There were no significant differences between males and females across depression scores; however, females were found to have 

significantly higher scores for anxiety than males. Eleven (11/36; 31%) females demonstrated some level of depression whereas 10 
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(10/39; 26%) males demonstrated at least mild levels of depression. Twenty-three (23/36; 64%) females had some level of anxiety 

compared to 14 (14/39; 36%) males. 

 

Correlations between disease activity and depression  

A moderate-to-strong positive correlation was found between disease activity (p-SCCAI) and depression in UC (r=0.84, 

p=0.002) but not in CD (r=0.53, p=0.29) (Table 2 and 3). A low positive correlation was found between CRP and depression in 

CD (r=0.36, p=0.03) but not in UC (r=0.31, p=0.09).  

 

Correlations between disease activity and anxiety 

There was a moderate positive correlation between disease activity in UC (p-SCCAI) and anxiety (r=0.53) and between disease 

activity in CD (HBI) and anxiety (r=0.4-0.5) but it was only significant on univariate analysis (p=0.0029). There was no statistical 

significance after Bonferroni adjustment. There was a weakly positive correlation between anxiety and disease activity using 

CRP in UC (r=0.38, p=0.03) but not in CD (r=0.14, p=0.4).  

 

Correlations between disease activity and other patient reported outcomes 
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Disease activity (p-SCCAI) correlated positively with overall work impairment due to health (r=0.85, p=0.001), health related 

impairment while working (r=0.76, p=0.02), and percentage of activity impaired due to health (r=0.83, p=0.002) in UC only. 

Disease activity using CRP in CD demonstrated a weakly positive correlation with impairment while working due to health 

(r=0.57, p=0.003) and activity impairment due to health (r=0.4, p=0.026) but not in UC.  

 

Neither patient knowledge nor medication adherence correlated with disease activity. Moreover, neither patient knowledge nor 

medication adherence correlated with level of psychological distress. QoL did not demonstrate a statistically significant 

correlation with disease activity nor did QoL correlate with psychological distress. Neither age, gender, smoking status, 

educational level nor employment status had an impact on disease activity, work impairment, medication adherence or QoL. 

Neither medication use (including the use of corticosteroids), duration of disease nor history of bowel surgery had an impact on 

QoL or psychological distress in our study. 

 
 

 

  

This article is protected by copyright. All rights reserved.



 11 

DISCUSSION 

PRO measures have recently been thought to represent important outcome measures in clinical trials for IBD due to the great 

variability in the expression of symptoms from patient-to-patient. This study aimed to identify whether there were any 

relationships between disease activity, dependent variables (knowledge, medication adherence) and PROs. A significant 

positive relationship between disease activity (using clinical indices) and depression was identified in UC but not CD. This study 

has also demonstrated for the first time that there is a significant correlation between psychological distress and work 

impairment among patients with UC.  

 

Health-related productivity has been increasingly recognized as an important component of the burden of illness associated 

with chronic diseases30. Health impairment often leads to work impairment in the form of both absenteeism and presenteeism 

(lost productivity that occurs when employees attend work but perform below par due to their illness) as assessed by the 

WPAI30-32. In our study, work impairment was positively associated with patients with active UC according to clinical indices, 

and associated with active CD based on elevated CRP, indicating that patients with active IBD are more restricted in their work 

productivity than those in clinical remission. Our findings are consistent with a Hungarian study that found significantly impaired 

work productivity in patients with active IBD with a 28% loss of work productivity33.  It has also been shown that cost of care of 
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IBD is largely influenced by a patient’s ability to work34. Work productivity has been shown to correlate with QoL and disease 

activity in CD35. In this study we found a significant correlation between psychological distress and work impairment among 

patients with UC. Our data highlight the need to explore the factors associated with work productivity impairment in patients with 

UC beyond the impact of disease activity alone.    

 

High levels of depression and anxiety were found in our cohort, reinforcing the findings of previous studies which have 

demonstrated a high prevalence of psychological disorders in IBD patients36. In previous studies in IBD the rate of depression 

and anxiety during remission has been thought to be between 29-35% and as high as 80% during relapse37-40. In this study, 

levels of depression and anxiety correlated with disease activity using clinical indices in UC but not in CD. These findings are 

consistent with a study by Hauser et al. that also failed to demonstrate a correlation between depression and/or anxiety and 

disease activity in CD41;. However, other studies have found contrary results42. In contrast to Hauser et al. we did find a 

correlation between psychological distress and disease activity in UC. Goodhand et al.43 also reported that patients with active 

UC had higher rates of anxiety than those with inactive disease, although no significant correlation was found with depression. 

There was no correlation between depression or anxiety in patients with CD in the latter study43. The reasons for the lack of 

correlation between disease activity using clinical indices and psychological distress in CD in both Goodhand et al’s and this 
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study suggest that there are other drivers of psychological distress in patients with CD beyond disease activity alone. However, 

there is a paucity of evidence examining the differences in psychological distress amongst disease subtypes. Patients with CD 

have demonstrated higher levels of anxiety and depression with inactive disease36 and therefore the change in psychological 

distress with active disease appears to be less pronounced. Further work is required to evaluate the factors that precipitate 

psychological distress in patients with IBD irrespective of disease activity. 

 

We recognize that there are limitations associated with this study. In particular, the cohort of patients was from a single tertiary 

IBD center rather than a population-based cohort so may not be generalizable to other IBD populations. Although prospective, 

the study was cross-sectional and not longitudinal and was therefore not able to discern changes in PROs over time. Although it 

has been suggested that objective markers of disease activity such as FC may be able to help distinguish active disease from 

functional symptoms captured by PROs, this study did not evaluate FC in all patients, reflecting the relatively low uptake of FC 

by patients despite its known utility as a non-invasive biomarker. Although CRP did not correlate with clinical indices it did 

correlate with anxiety, depression and work impairment, confirming that raised inflammatory activity has a psychological and 

functional impact beyond disease activity measured by traditional clinical indices. Further study should be undertaken to assess 

the correlation between disease activity using clinical indices, PROS, CRP, FC and endoscopic activity. Due to the cross-
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sectional design of the study, data such as days off work due to illness as well as coping mechanisms were not collected. 

Furthermore, type of work was not captured which may influence work impairment. Additional PROs could have been collected 

such as the recently validated Disability Index44; however, time limitations during data collection limited the number of surveys 

used. Although our sample size was 81 patients, the subgroup analyses used smaller sample sizes, possibly limiting the ability 

to find significant correlations. Future studies could address these limitations by undertaking a prospective longitudinal study of 

consecutive IBD sample matched to a general population cohort. This would allow a larger sample size to be studied and 

enable an exploration of PROs in the context of dynamic alterations of disease activity within patients over time and potentially 

between PROs and disease activity based on clinical indices and objective markers of disease activity. 

 

PROs inform clinicians about the functional impact of the disease on the patient. This study examined the relationship between 

PROs and disease activity and confirms that high levels of depression and anxiety exist in IBD. Disease activity appears to 

have a more significant impact on patients’ level of psychological distress in UC than CD. Levels of psychological distress and 

work impairment are significant among patients with UC. The results of this study, together with incongruities identified in other 

studies, suggest that further work is required to understand the complex interaction between disease activity and PROs. Further 
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work is required to discern the interaction between PROs over and above disease activity in order to find interventions that improve 

patients’ ability to function.  
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TABLES 

Table 1      Patient demographics and disease characteristics  

 

Patient characteristics 

 

Number of patients       

(Total n = 81) 

%† 

Age (years), mean (SD; range) 34 (10.9; 18,76) - 

Gender, % 

  Male 

  Female 

 

41 

40 

 

51 

49 

Smoking status   

  Current smoker 

  Ex-smoker 

  Never smoked 

10 (7 CD, 3 UC) 

31 

40 

12 

38 

49 

Highest education level 

  Master’s degree or PhD 

  Bachelor’s degree 

  Certificate or diploma 

 

3 

24 

27 

 

4 

30 

33 
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  High school or equivalent 

  Did not complete high school 

21 

6 

26 

7 

Employment status 

  Working full-time 

  Working part-time 

  Student 

  Unemployed 

 

39 

16 

14 

12 

 

48 

20 

17 

15 

IBD Subtype 

  UC 

  CD 

  IBD-U 

 

31 

46 

4 

 

38 

57 

5 

Phenotype  

  UC 

    Proctitis 

    Left-sided 

    Pancolitis 

  CD 

 

 

3 

11 

17 

 

 

 

10 

35 

55 
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    Ileal 

    Colonic 

    Ileocolonic 

    Perianal disease (in isolation or in combination with 

luminal disease) 

9 

7 

19 

11 

20 

15 

41 

24 

Disease activity at time of study according to clinical 

indices 

  UC and IBD-U 

    Remission 

    Mild-to-moderate 

    Severe 

  CD 

    Remission 

    Mild-to-moderate 

    Severe 

 

 

 

24 

10 

1 

 

27 

15 

4 

 

 

 

68 

29 

3 

 

59 

33 

9 

C-Reactive Protein   

  UC and IBD-U   
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    <5 mg/L 

    5 mg/L or greater  

  CD 

    <5 mg/L 

    5 mg/L or greater 

22 

10 

 

25 

14 

69 

31 

 

64 

36 

Fecal calprotectin   

  UC and IBD-U 

    <100 µg/g 

    100 µg/g or greater 

  CD 

    <100 µg/g 

    100 µg/g or greater 

 

8 

1 

 

5 

4 

 

89 

11 

 

56 

44 

 

SD, standard deviation; IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn’s disease; IBD-U, inflammatory bowel disease-unclassified 

HADS-Anxiety/Depression: < 7 = mild distress, 8-10 = moderate distress, >11 = severe distress †% may not add to 100% due to rounding 
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Table 2     Spearman Correlations (and Significance Values) and Descriptive Values of Disease Variables and Patient Reported Outcomes for patients 

with Crohn’s Disease 

 

 Disease 

Severity  

(HBI) 

C-Reactive 

Protein 

Medication 

Adherence 

Quality of 

Life 

Depression Anxiety IBD 

Knowledge 

% of Work 

time 

missed due 

to IBD 

% of Impairment 

while working 

due to IBD 

Overall work 

impairment 

due to IBD 

C-Reactive Protein 0.12 (>0.05) -         

Medication Adherence -0.08 (>0.05) 0.17 (>0.05) - - - - - - - - 

Quality of Life -0.03 (>0.05) 0.31 (>0.05) -0.3 (>0.05) - - - - - - - 

Depression 0.53 (>0.05) 0.36 (0.03) 0.08 (>0.05) -0.22 (>0.05) - - - - - - 

Anxiety 0.27 (>0.05) 0.14 (>0.05) 0.32 (>0.05) -0.39 (>0.05) 0.56 (>0.05) - - - - - 

IBD Knowledge 0.004 (>0.05) 0.24 (>0.05) 0.04 (>0.05) 0.17 (>0.05) -0.04 (>0.05) 0.15 (>0.05) - - - - 

% of Work time missed 

due to IBD 

0.33 (>0.05) 0.26 (>0.05) -0.01 (>0.05) -0.07 (>0.05) 0.52 (>0.05) 0.20 (>0.05) -0.22 (>0.05) - - - 

% of Impairment while 

working due to IBD 

0.42 (>0.05) 0.57 (0.003) 0.09 (>0.05) -0.42 (>0.05) 0.51 (>0.05) 0.35 (>0.05) 0.001 (>0.05) 0.65 (0.02) - - 

Overall work impairment 

due to IBD 

0.45 (>0.05) 0.22 (>0.05) 0.08 (>0.05) -0.41 (>0.05) 0.52 (>0.05) 0.38 (>0.05) -0.03 (>0.05) 0.72 (0.002) 0.99 (< 0.001) - 

Activity Impairment due 

to IBD 

0.35 (>0.05) 0.41 (0.03) 0.15 (>0.05) -0.48 (>0.05) 

 

0.58 (>0.05) 0.4 (>0.05) 0.11 (>0.05) 0.62 (0.05) 0.88 (<0.001) 0.88 (<0.001) 
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Table 3      Spearman Correlations (and Significance Values) and Descriptive Values of Disease Variables and Patient Reported Outcomes for patients 

with Ulcerative Colitis 

 Disease 

Severity 

 (p-SCCAI) 

C-Reactive 

Protein 

Medication 

Adherence 

Quality of 

Life 

Depression Anxiety IBD 

Knowledge 

% of Work 

time 

missed due 

to IBD 

% of 

impairment 

while working 

due to IBD 

Overall work 

impairment 

due to IBD 

C-Reactive Protein -0.05 (>0.05) -         

Medication Adherence 0.28 (>0.05) 0.31 (>0.05) - - - - - - - - 

Quality of Life -0.15 (>0.05) 0.24 (>0.05) -0.03 (>0.05) - - - - - - - 

Depression 0.84 (0.001) 0.31 (>0.05) 0.32 (>0.05) -0.16 (>0.05) - - - - - - 

Anxiety 0.53 (>0.05) 0.38 (0.03) -0.12 (>0.05) -0.80 (>0.05) 0.64 (0.31) - - - - - 

IBD Knowledge -0.34 (>0.05) 0.07 (>0.05) 0.06 (>0.05) -0.05 (>0.05) -0.24 (>0.05) -0.18 (>0.05) - - - - 

% of Work time missed 

due to IBD 

0.58 (>0.05) 0.29 (>0.05) -0.24 (>0.05) -0.14 (>0.05) 0.53 (>0.05) 0.72 (>0.05) -0.45 (>0.05) - - - 

% of Impairment while 

working due to IBD 

0.76 (0.02) 0.02 (>0.05) 0.10 (>0.05) -0.19 (>0.05) 0.76 (0.02) 0.4 (>0.05) -0.17 (>0.05) 0.48 (>0.05) - - 

Overall work impairment 

due to IBD 

0.85 (0.001) 0.15 (>0.05) 0.13 (>0.05) -0.11 (>0.05) 0.79 (0.008) 0.51 (>0.05) -0.22 (>0.05) 0.67 (>0.05) 0.93 (< 0.001) - 

Activity Impairment due 

to IBD 

0.83 (0.002) 0.13 (>0.05) 0.31 (>0.05) -0.07 (>0.05) 

 

0.80 (0.006) 0.49 (>0.05) 0.11 (>0.05) 0.48 (>0.05) 0.86 (<0.001) 0.90 (<0.001) 
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