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Abstract 
Background: Tofacitinib is an oral small molecule Janus kinase inhibitor for the treatment of ulcerative colitis [UC]. We evaluated the relation-
ship between Mayo/Inflammatory Bowel Disease Questionnaire [IBDQ] scores and Work Productivity and Activity Impairment-UC [WPAI-UC] 
components in patients with UC.
Methods: All available pooled data from three Phase 3 tofacitinib studies [OCTAVE Induction 1 and 2 and OCTAVE Sustain] were included. 
Relationships were estimated using repeated measures regression models with Mayo score/subscores or IBDQ total/domain scores as a sep-
arate anchor predictor and WPAI-UC components as the outcome.
Results: Evidence for linear relationships was confirmed between Mayo/IBDQ scores and WPAI-UC components. Robust relationships between 
total Mayo score/IBDQ total score and WPAI-UC presenteeism, work productivity loss, and activity impairment were observed; relationships with ab-
senteeism were weak. Total Mayo scores of 0 and 12 corresponded, on average, to WPAI-UC component scores of < 15% and ≥ 60%, respectively, 
and IBDQ total scores of 224 and 32 corresponded, on average, to WPAI-UC component scores of < 6% and ≥ 90%, respectively. Presenteeism, 
work productivity loss, and activity impairment [all 0–100%], respectively, improved on average by 14.7, 13.6, and 16.4 percentage points for every 
3-point improvement in total Mayo score, and by 8.1, 7.9, and 8.8 percentage points for every 16-point improvement in IBDQ total score.
Conclusion: Robust relationships between Mayo/IBDQ scores with WPAI-UC presenteeism, work productivity loss, and activity impairment 
suggest that patient productivity and non-work activities are strongly associated with disease activity and HRQoL. The weak relationships with 
absenteeism suggest that patients attend work regardless of their disease activity/poor HRQoL.
ClinicalTrials.gov: NCT01465763;NCT01458951;NCT01458574.
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1.  Introduction
Ulcerative colitis [UC] is a chronic inflammatory bowel 
disease [IBD] that is typified by recurrent, relapsing inflam-
mation of the gastrointestinal tract.1 Symptoms associated 
with UC include urgency, increased stool frequency, diar-
rhoea, rectal bleeding, nausea, abdominal pain, anxiety, and 
fatigue.1–3 The severity of these symptoms has been associ-
ated with the impairment of health-related quality of life 
[HRQoL]4 and work-related outcomes such as increased rates 
of absenteeism, work disability, and decreased productivity.4–8 
The impact of UC on work productivity and daily activities is 
particularly relevant because of the young age of disease onset 
in most cases, the severity of symptoms, and the unpredict-
ability of disease flares.1,9–11

Clinical disease activity is usually assessed in patients with 
UC using a disease activity index, such as the Mayo score, and 
the impact of UC on their HRQoL is most commonly assessed 
using one of the formal instruments such as the Inflammatory 
Bowel Disease Questionnaire [IBDQ].12,13 However, these 
tools do not completely capture the impact of UC symptoms 
on the patient’s ability to optimally function in the work 
environment and in everyday life. The Work Productivity 
and Activity Impairment [WPAI] questionnaire is a patient-
reported measure of the impact of health problems on absen-
teeism, presenteeism, work productivity loss [ie, overall work 
performance decline], and activity impairment [ie, non-work 
activities].14,15 The WPAI has been shown to be reliable, valid, 
and able to detect change and response to treatment when 
used across several disease areas, including UC.15

Tofacitinib is an oral small molecule Janus kinase [JAK] 
inhibitor for the treatment of UC. The efficacy and safety of 
tofacitinib for the treatment of moderately to severely active 
UC have been evaluated in a series of prospective clinical trials, 
in which all patients underwent contemporaneous assess-
ments of clinical disease activity, HRQoL, and work product-
ivity,16,17 generating data that enabled a detailed exploration 

of the relationships between these constructs. Although the 
WPAI specific for UC [WPAI-UC] has been evaluated in 
a number of clinical trials,18,19 the definitive relationships 
linking disease activity measures such as the Mayo score 
or HRQoL measures such as the IBDQ with the WPAI-UC 
have not been previously evaluated. Therefore, this is the first 
study to evaluate these relationships in patients with UC. It 
is of value to establish these relationships using data from 
a clinical trial setting in view of the limited real-world data 
on work impairment in patients treated with tofacitinib,20 
to allow clinicians to potentially estimate a patient’s degree 
of work and activity impairment given their measured clin-
ical disease activity and/or their reported HRQoL. Here, we 
performed a post hoc analysis to evaluate the relationships 
between the Mayo score [total and individual subscores] or 
IBDQ score [total and individual domains] and WPAI-UC 
components, using data from OCTAVE Induction 1 and 2 
and OCTAVE Sustain.

2.  Methods
2.1.  Patients and study design
The full details of OCTAVE Induction 1 and 2 [NCT01465763; 
NCT01458951] and OCTAVE Sustain [NCT01458574] have 
previously been reported.16 Briefly, OCTAVE Induction 1 and 
2 were two identical, randomised, placebo-controlled, 8-week, 
Phase 3 studies of tofacitinib for the treatment of patients 
with moderately to severely active UC.16 Eligible patients [≥ 
18 years of age and had previously failed or were intolerant to 
treatment with corticosteroids, immunosuppressants, and/or 
tumour necrosis factor inhibitors] were assigned to receive in-
duction therapy with tofacitinib 10 or 15 mg twice daily [BID] 
or placebo. Following a protocol amendment, the tofacitinib 
15 mg BID dose in OCTAVE Induction 1 and 2 was discon-
tinued. Induction responders were eligible to enter OCTAVE 
Sustain, a randomised, placebo-controlled, 52-week, Phase 3 
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maintenance study in which patients were re-randomised to 
receive tofacitinib 5 or 10 mg BID or placebo.

All studies were conducted in accordance with the 
Declaration of Helsinki and the International Conference on 
Harmonisation Guidelines for Good Clinical Practice. All pa-
tients provided informed consent.

2.2.  Endpoints
The Mayo score measures disease activity by assessing stool 
frequency, rectal bleeding, endoscopic disease activity, and the 
Physician’s Global Assessment. The total Mayo score ranges 
from 0 to 12 points [each subscore ranges from 0 to 3], with 
higher scores indicating more severe disease. An improve-
ment of ≥ 3 points in total Mayo score was considered to in-
dicate a clinical response to therapy. The modified Mayo score 
ranges from 0 to 9 points and is the sum of stool frequency, 
rectal bleeding, and endoscopic subscores, with higher scores 
indicating more severe disease. The partial Mayo score ranges 
from 0 to 9 points and is the sum of stool frequency, rectal 
bleeding, and Physician Global Assessment subscores, with 
higher scores indicating more severe disease. Mayo endoscopic 
disease activity was assessed prior to baseline and at Week 8 
of OCTAVE Induction 1 and 2, and at Weeks 24 and 52 of 
OCTAVE Sustain. This allowed for the assessment of the total 
and modified Mayo scores. Stool frequency, rectal bleeding, and 
Physician Global Assessment data were collected at all study 
visits. This allowed for the assessment of the partial Mayo score.

Disease-specific quality of life [QoL] was measured by the 
IBDQ. The IBDQ is a psychometrically validated instrument 
for measuring the disease-specific QoL in patients with IBD. 
The IBDQ comprises 32 items grouped into four domains: 
bowel symptoms [total domain score range 10–70], sys-
temic symptoms [total domain score range 5–35], emotional 
function [total domain score range 12–84], and social func-
tion [total domain score range 5–35].21 For the total score 
[range from 32–224] and each domain, a higher score indi-
cates better QoL. A score of ≥ 170 corresponds to clinical 
remission, and an improvement of ≥ 16 points in the total 
IBDQ score is considered a clinically meaningful change in 
HRQoL.22 The IBDQ was administered at baseline, at Weeks 
4 and 8 of OCTAVE Induction 1 and 2, and at Weeks 8, 16, 
24, 32, 40, and 52 of OCTAVE Sustain.

Patient-perceived impact of UC on work and non-work ac-
tivity was measured by the WPAI-UC, a validated instrument 
designed to measure the ability to work and perform regular 
activities.14 The WPAI-UC is a six-item questionnaire that meas-
ures impairment due to a patient’s UC in the past 7 days and 
generates four metrics: absenteeism [the percentage of work 
time missed due to the patient’s UC], presenteeism [the per-
centage of work time that was impaired while at work due to 
the patient’s UC], work productivity loss [the combination of 
absenteeism and presenteeism], and activity impairment [the 
percentage of non-work activities that were impaired due to the 
patient’s UC]. All WPAI-UC component scores range from 0% 
to 100%, with a higher percentage indicating greater impair-
ment or less productivity/activity. The WPAI-UC was adminis-
tered at baseline and Week 8 of OCTAVE Induction 1 and 2, 
and at Weeks 8, 16, 24, 32, 40, and 52 of OCTAVE Sustain.

2.3.  Statistical analyses
Relationships between the Mayo score [total and individual 
subscores] or IBDQ score [total and individual domains] 

and WPAI-UC components were evaluated using all avail-
able data at baseline and Week 8 of OCTAVE Induction 1 
and 2, and at Weeks 24 and 52 of OCTAVE Sustain. For this 
post hoc analysis, available data from all treatment groups 
[including placebo] were pooled. A repeated measures, longi-
tudinal, regression model23,24 was used to assess the relation-
ship between the Mayo score or IBDQ score and WPAI-UC 
components. In the main analysis, the Mayo score or IBDQ 
score was used as a continuous anchor predictor, meaning 
that a linear relationship was imposed between the anchor 
and the WPAI-UC component [as an outcome]. A sensitivity 
analysis was performed to evaluate the linearity assumption, 
using the anchor as a categorical variable. Using the anchor as 
a categorical variable did not impose any functional relation-
ship between outcome and anchor.

To further evaluate, and better contrast, the relationship 
between individual IBDQ domains and individual WPAI-UC 
components using an aligned scale, the original IBDQ do-
main scores [calculated as a sum of items] were divided by the 
number of items within that domain, providing a value be-
tween 1 and 7. As an example, a maximum score of 84 from 
the 12 items determining emotional function, and a max-
imum score of 35 from the five items comprising social func-
tion, would both have a value of 7 in our analysis. Note that 
this mapping is a simple linear transformation of the anchor 
to maintain comparability between IBDQ domains and does 
not change the estimated outcomes for WPAI components.

3.  Results
3.1.  Patients
This analysis used data from 614 patients from OCTAVE 
Induction 1 [placebo, N = 122; tofacitinib 10  mg BID, 
N = 476; tofacitinib 15 mg BID, N = 16], 547 patients from 
OCTAVE Induction 2 [placebo, N = 112; tofacitinib 10 mg 
BID, N = 429; tofacitinib 15  mg BID, N = 6], and 593 pa-
tients from OCTAVE Sustain who were clinical responders 
in the induction studies and were re-randomised [placebo, 
N = 198; tofacitinib 5  mg BID, N = 198; tofacitinib 10  mg 
BID, N = 197] in the maintenance study. Baseline character-
istics, efficacy, and safety in OCTAVE Induction 1 and 2, and 
OCTAVE Sustain have been previously published.16 In each 
analysis, the number of patients with available data varied 
[Supplementary Table 1].

3.2.  Relationships between the Mayo score and 
WPAI-UC
Relationships between the Mayo score and WPAI-UC com-
ponents appeared similar when using the Mayo score as a 
continuous anchor compared with a categorical anchor, sup-
porting the linearity assumption for the relationship between 
the total Mayo score and WPAI-UC components [Figure 1]. 
This was consistent across Mayo subscores [Supplementary 
Figure 1].

The estimated relationships between the total Mayo score 
as a continuous anchor and WPAI-UC components are shown 
in Figure 2A. The relationships between the total Mayo score 
and presenteeism, work productivity loss, and activity im-
pairment were robust, with total Mayo scores of 0 and 12 
corresponding, on average, to WPAI-UC component scores 
of < 15% and ≥ 60%, respectively. The relationship between 
total Mayo score and absenteeism was weak due to > 70% of 
absenteeism values represented by scores of 0.

http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjac161#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjac161#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjac161#supplementary-data
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For every 3-point improvement [meaningful change used to 
define clinical response] in disease activity measured by total 
Mayo score, presenteeism, work productivity loss, and ac-
tivity impairment [95% confidence intervals (CI)] improved 
on average by 14.7 [13.9–15.6], 13.6 [12.5–14.7], and 16.4 
[15.7–17.0] percentage points, respectively [Table 1].

Similarly, the relationship between individual Mayo 
subscores and presenteeism, work productivity loss, and ac-
tivity impairment were robust and the relationship with ab-
senteeism was weak [Figure 2B–E]. The relationship between 
the modified Mayo and partial Mayo scores and present-
eeism, work productivity loss, and activity impairment were 
also robust [Figure 2F–G].

The Mayo rectal bleeding subscore had the strongest as-
sociation with WPAI-UC components, and the Mayo endo-
scopic subscore had the weakest association. For example, 
for every 1-point improvement in Mayo rectal bleeding 
subscore, presenteeism, work productivity loss, and ac-
tivity impairment [95% CI] improved on average by 16.4 
[15.2–17.5], 14.5 [13.2–15.9], and 17.9 [17.1–18.8] per-
centage points, respectively; corresponding values for a 
1-point improvement in Mayo endoscopic subscore were 
9.7 [8.7–10.7], 9.0 [7.5–10.5], and 11.1 [10.2–12.0] per-
centage points, respectively. For every 3-point improvement 
in modified Mayo score, presenteeism, work productivity 
loss, and activity impairment improved on average by 19.2 

[18.0–20.3], 17.5 [15.9–19.0], and 21.3 [20.4–22.2] per-
centage points, respectively. For every 3-point improvement 
in partial Mayo score, presenteeism, work productivity loss, 
and activity impairment improved on average by 19.2 [18.2–
20.2], 17.6 [16.2–19.0], and 21.1 [20.3–21.9] percentage 
points, respectively [Table 1].

3.3.  Relationships between the IBDQ score and 
WPAI-UC
Relationships between the IBDQ total score and WPAI-UC 
were similar when using the IBDQ total score as a continuous 
anchor compared with a categorical anchor [Figure 3], sup-
porting the linearity assumption, with the exception of absen-
teeism. This was generally consistent across IBDQ domains 
[Supplementary Figure 2].

Figure 4 shows the relationship between the IBDQ total 
score and WPAI-UC components. The relationships between 
the IBDQ total score and presenteeism, work productivity 
loss, and activity impairment were robust, with IBDQ total 
scores of 224 and 32 corresponding on average to WPAI-UC 
component scores of < 6% and ≥ 90%, respectively. The re-
lationship between IBDQ total score and absenteeism was 
weak due to > 70% of observations reporting no days of 
work lost. For every 16-point improvement in IBDQ total 
score [clinically meaningful change used to define response], 
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Figure 1 Estimated relationship between the total Mayo score as a continuous or categorical anchor and the four WPAI-UC components; WPAI-UC, 
Work Productivity and Activity Impairment-Ulcerative Colitis. Data from OCTAVE Induction 1 and 2 and OCTAVE Sustain; all treatment groups from 
each Phase 3 study were pooled for analysis. WPAI-UC component scores are expressed as percentages, with a higher percentage indicating greater 
impairment and less productivity. The total Mayo score ranges from 0 to 12 points, with higher scores indicating more severe disease activity.

http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjac161#supplementary-data


Work Productivity Relationships in UC 517

W
PA

I-
U

C
 c

om
po

ne
nt

, m
ea

n 
(%

)

Mayo endoscopic subscore

W
PA

I-
U

C
 c

om
po

ne
nt

, m
ea

n 
(%

)

Mayo PGA subscore

Most
impact

No
impact

Most
impact

No
impact

No
disease

Severe
disease

No
disease

Severe
disease

Mayo endoscopic subscore Mayo PGA subscore

0
10
20
30
40
50
60
70
80
90

100
Absenteeism Activity impairment
Presenteeism Work productivity loss

0
10
20
30
40
50
60
70
80
90

100
Absenteeism Activity impairment
Presenteeism Work productivity loss

W
PA

I-
U

C
 c

om
po

ne
nt

, m
ea

n 
(%

)

Modi�ed Mayo score

W
PA

I-
U

C
 c

om
po

ne
nt

, m
ea

n 
(%

)

Partial Mayo score

Most
impact

No
impact

Most
impact

No
impact

No
disease

Severe
disease

No
disease

Severe
disease

Modi�ed Mayo score Partial Mayo score

0
10
20
30
40
50
60
70
80
90

100
Absenteeism Activity impairment
Presenteeism Work productivity loss

0
10
20
30
40
50
60
70
80
90

100
Absenteeism Activity impairment
Presenteeism Work productivity loss

10 2 3 4 5 6 7 8 9 10 11 12

W
PA

I-
U

C
 c

om
po

ne
nt

, m
ea

n 
(%

)

Total Mayo score

Most
impact

No
impact

No
disease

Severe
disease

Total mayo score

0
10
20
30
40
50
60
70
80
90

100

A

B C

D E

F G

Absenteeism Activity impairment
Presenteeism Work productivity loss

W
PA

I-
U

C
 c

om
po

ne
nt

, m
ea

n 
(%

)

Mayo stool frequency subscore

W
PA

I-
U

C
 c

om
po

ne
nt

, m
ea

n 
(%

)

Mayo rectal bleeding subscore

Most
impact

No
impact

Most
impact

No
impact

No
disease

Severe
disease

No
disease

Severe
disease

Mayo stool frequency subscore Mayo rectal bleeding subscore

0
10
20
30
40
50
60
70
80
90

100
Absenteeism Activity impairment
Presenteeism Work productivity loss

10 2 3

0
10
20
30
40
50
60
70
80
90

100
Absenteeism Activity impairment
Presenteeism Work productivity loss

0 1 2 3 4 5 6 7 8 90

0 1 2 3

0 1 2 3

0 1 2 3

1 2 3 4 5 6 7 8 9

Figure 2 Estimated relationship between total Mayo score, the four individual Mayo subscores, the modified Mayo score, and the partial Mayo score 
as a continuous anchor and the four WPAI-UC components; PGA, Physician Global Assessment; WPAI-UC, Work Productivity and Activity Impairment-
Ulcerative Colitis. Data from OCTAVE Induction 1 and 2 and OCTAVE Sustain; all treatment groups from each Phase 3 study were pooled for analysis. 
WPAI-UC component scores are expressed as percentages, with a higher percentage indicating greater impairment and less productivity. The total 
Mayo score ranges from 0 to 12 points and each subscore ranges from 0 to 3 points; higher scores indicate more severe disease activity for both 
total and individual subscores. The modified Mayo score ranges from 0 to 9 points and is the sum of stool frequency, rectal bleeding, and endoscopic 
subscores, with higher scores indicating more severe disease. The partial Mayo score ranges from 0 to 9 points and is the sum of stool frequency, 
rectal bleeding, and PGA subscores, with higher scores indicating more severe disease.



518 L. Targownik et al.

presenteeism, work productivity loss, and activity impair-
ment [95% CI] improved on average by 8.1 [7.8–8.4], 7.9 
[7.5–8.4], and 8.8 [8.5–9.0] percentage points, respectively. 
An IBDQ total score of ≥ 170 [corresponds to clinical remis-
sion] was associated with an average work productivity loss 
no greater than 35%. Similar trends were observed between 
individual IBDQ domains and WPAI-UC components [Figure 
4]. Poor HRQoL as indicated by the lowest IBDQ score in 
each domain was associated with an average work product-
ivity loss of > 85%.

The relationships between all four IBDQ domains and 
any one of the WPAI-UC components were evaluated by 
prorating the IBDQ domain scores on a scale of 1 to 7. All 
four IBDQ domains had a similar relationship with any one 
of the WPAI-UC components [Figure 5]. The IBDQ bowel, 
emotional, and social domains had the strongest associations 
with work productivity loss, and the systemic domain had the 
weakest association with work productivity loss.

4.  Discussion
This post hoc analysis evaluated the relationships between 
the Mayo score, the IBDQ score, and work impairment and 
reduction of daily non-work activities as analysed by the 
WPAI-UC. In this study, which used data from patients who 
participated in the tofacitinib UC clinical trials, OCTAVE 
Induction 1 and 2, and OCTAVE Sustain, we showed robust 

relationships between both the Mayo score [total and indi-
vidual subscores] and the IBDQ score [total and individual 
domains] with the WPAI-UC components of presenteeism, 
work productivity loss, and activity impairment. The robust 
relationships were also observed when using the modified 
Mayo and partial Mayo scores. This analysis is distinctive in 
that it examines the joint relationship of WPAI-UC with the 
Mayo score, and separately with the IBDQ, which is pooled 
across treatment groups.

The results presented here demonstrated markedly close re-
lationships between the Mayo score or the IBDQ score and 
the WPAI-UC presenteeism, work productivity loss, and ac-
tivity impairment, irrespective of whether the Mayo score or 
IBDQ score was used as a categorical or continuous anchor. 
For both the Mayo score and the IBDQ score, approximately 
linear relationships with WPAI-UC components were ob-
served. These robust relationships suggest that patient prod-
uctivity and non-work activities are strongly associated with 
illness severity and impact of illness severity on HRQoL. The 
robust relationship between the modified Mayo score and par-
tial Mayo score with the WPAI-UC is important for clinicians, 
as these scores are often used in clinical practice instead of the 
total Mayo score, to avoid the requirement for both an en-
doscopy and Physician Global Assessment.25 It has been sug-
gested that the Physician Global Assessment subscore can be a 
limitation of the total Mayo score due to its subjective nature. 
As such, the US Food and Drug Administration guidance now 

Table 1 Mean percentage point [95% CI] change in WPAI-UC components associated with 1-point or 3-point changes in the total Mayo score, Mayo 
subscores, modified Mayo score, and partial Mayo score [main model with Mayo score as a continuous anchor].

WPAI-UC component [percentage points]

 Absenteeism Presenteeism Work productivity loss Activity impairment 

Total Mayo score

3 points 5.3
[4.6–6.1]

14.7
[13.9–15.6]

13.6
[12.5–14.7]

16.4
[15.7–17.0]

Mayo stool frequency subscore

1 point 4.5
[3.8–5.2]

13.3
[12.4–14.1]

11.7
[10.5–12.8]

14.8
[14.1–15.5]

Mayo rectal bleeding subscore

1 point 7.3
[6.3–8.4]

16.4
[15.2–17.5]

14.5
[13.2–15.9]

17.9
[17.1–18.8]

Mayo endoscopic subscore

1 point 2.8
[2.1–3.5]

9.7
[8.7–10.7]

9.0
[7.5–10.5]

11.1
[10.2–12.0]

Mayo PGA subscore

1 point 5.5
[4.7–6.3]

15.0
[14.1–16.0]

14.3
[13.0–15.6]

16.5
[15.8–17.3]

Modified Mayo score

3 points 6.9
[5.9–7.9]

19.2
[18.0–20.3]

17.5
[15.9–19.0]

21.3
[20.4–22.2]

Partial Mayo score

3 points 7.4
[6.4–8.3]

19.2
[18.2–20.2]

17.6
[16.2–19.0]

21.1
[20.3–21.9]

Data from OCTAVE Induction 1 and 2 and OCTAVE Sustain; all treatment groups from each Phase 3 study were pooled for analysis. WPAI-UC component 
scores are expressed as percentages, with a higher percentage indicating greater impairment and less productivity. The total Mayo score ranges from 0 to 12 
points and each subscore ranges from 0 to 3 points; higher scores indicate more severe disease activity for both total and individual subscores. The modified 
Mayo score ranges from 0 to 9 points and is the sum of stool frequency, rectal bleeding, and endoscopic subscores, with higher scores indicating more 
severe disease. The partial Mayo score ranges from 0 to 9 points and is the sum of stool frequency, rectal bleeding, and PGA subscores, with higher scores 
indicating more severe disease.
CI, confidence interval; PGA, Physician Global Assessment; WPAI-UC, Work Productivity and Activity Impairment-Ulcerative Colitis.
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recommends the use of the modified Mayo score to assess 
disease activity in certain circumstances, including primary 
endpoints in clinical trials in patients with UC. In exploratory 
analyses such as those presented here, the Physician Global 
Assessment subscore can be considered.26

The relationships between the Mayo score or IBDQ score 
and absenteeism were weak. This is likely related to the 
skewed distribution observed for absenteeism, with the ma-
jority [≥ 70%] of patient responses indicating that they had 
missed zero days of work in the past 7 days due to their UC. 
One possible explanation for this finding is that the majority 
of patients with UC continue to work at all levels of disease 
activity and are reluctant to miss work, regardless of symptom 
severity or a poor HRQoL, although absenteeism appears to 
be more common in patients with higher Mayo scores and/
or low self-reported HRQoL. However, these data have sug-
gested that the individual absenteeism WPAI-UC component 
alone is a less informative outcome than the WPAI-UC com-
ponents taken together, and therefore all components should 
be evaluated as a whole to understand the full implications 
for patients with UC. A systematic literature review of the 
WPAI in patients with UC noted that measurement proper-
ties were weaker for absenteeism relative to the other three 
components, and this was attributed to the highly skewed 

distribution of absenteeism scores.15 For example, in one 
study of patients with mildly to moderately active UC, 73% 
of patients had responses of zero for absenteeism,19 which is 
consistent with what was observed in our study [72–73%].

The WPAI outcome of work productivity loss encapsulates 
absenteeism and presenteeism, and therefore can be viewed 
as the most all-encompassing WPAI outcome. In this study, a 
robust relationship between the IBDQ total score and work 
productivity loss was observed and could be construed as a 
near-perfect relationship between anchor and outcome. In 
contrast, a study in Austria of patients with IBD reported only 
a moderate correlation between HRQoL as assessed by the 
short IBDQ and work productivity loss.27 However, it should 
be noted that the patient population in the Austrian study in-
cluded patients with UC and Crohn’s disease, and the IBDQ 
used in the study was composed of only 10 questions, rather 
than the full, 32-item questionnaire. Interpretation of the re-
lationships between the total Mayo score or IBDQ total score 
and work productivity loss shows that patients’ work lives 
are affected by disease activity and HRQoL, but patients in 
clinical remission [defined in the OCTAVE programme as a 
total Mayo score of ≤ 2, with no individual subscore > 1 and 
a rectal bleeding subscore of 0] or those with an IBDQ total 
score of ≥ 170 still report more than 20% work productivity 
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Figure 3 Estimated relationship between the IBDQ total score as a continuous or categorical anchor and the four WPAI-UC components;  
HRQoL, health-related quality of life; IBDQ, Inflammatory Bowel Disease Questionnaire; WPAI-UC, Work Productivity and Activity Impairment-Ulcerative 
Colitis. Data from OCTAVE Induction 1 and 2 and OCTAVE Sustain; all treatment groups from each Phase 3 study were pooled for analysis. WPAI-UC 
component scores are expressed as percentages, with a higher percentage indicating greater impairment and less productivity. The IBDQ total score 
ranges from 32 to 224 and includes four domains: bowel [total domain score range 10–70], emotional [total domain score range 12–84], social [total 
domain score range 5–35], and systemic [total domain score range 5–35]. For the total score [range 32–224] and each domain, a higher score indicates 
a better HRQoL.
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loss. Similar findings have previously been reported from a 
global UC Narrative survey, completed by physicians and 
patients, which examined numerous aspects of UC such as 
diagnosis, treatment, and impact on patient quality of life. 
In this survey, 81% of patients who viewed themselves as 
being in remission [defined as UC being controlled with few 
to no symptoms] agreed that UC affected their work and, of 
those who were employed, a mean of 7.3 working days were 

missed in the past 12 months.9 It should be considered that 
the strong relationship between the WPAI and IBDQ is likely 
because patients are known to respond to questions around 
workplace productivity in a similar way to how they respond 
to questions about overall well-being.28

Previously, a significant, but not strong, correlation be-
tween IBDQ total scores and clinical efficacy in both 
OCTAVE Induction 1 and 2 and in OCTAVE Sustain has been 
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reported.29 In our analysis, out of the Mayo subscores, rectal 
bleeding had the closest relationship with WPAI-UC compo-
nents; and in general, all four of the IBDQ domains had a 
close relationship with WPAI-UC components [except absen-
teeism]. The data reported here suggest that Mayo subscores 
such as rectal bleeding or stool frequency only partially 
explain work productivity loss, whereas the IBDQ bowel 
domain generally captures a more comprehensive clinical pic-
ture by collecting all bowel symptoms beyond rectal bleeding 
and stool frequency [ie, loose stools, abdominal bloating and 
pain, excessive flatulence, urge to defaecate, and nausea] re-
lated to work productivity loss. From a clinical perspective, 
bowel symptoms such as urgency and abdominal pain may be 
expected to affect work productivity loss and activity impair-
ment more than mental health or general health perception. 
While our data showing the relationship between IBDQ and 
WPAI-UC suggest that there are only minor differences be-
tween the bowel and emotional domains, the results from the 
global UC Narrative survey demonstrated that of the patients 
satisfied with their UC medication, the top three reasons for 
satisfaction were less frequent flares, less abdominal pain, 
and less urgency to go to the bathroom.9 In contrast, a study 
in patients with irritable bowel syndrome [IBS] showed that 
there was a stronger association between IBS symptoms 

[abdominal pain, frequency of pain, severity of pain, se-
verity of distention, bowel habit dissatisfaction, and daily life 
interference] and the presenteeism and activity impairment 
WPAI-UC components, than the association between gastro-
intestinal anxiety and the presenteeism and activity impair-
ment WPAI-UC components.30

The findings of this study are particularly important to 
employers. If patients are attending work despite their poor 
disease activity and HRQoL, as the weak relationship with 
absenteeism would suggest, this serves as a reminder to em-
ployers that accommodations most likely may need to be 
made for their employees with UC. A recent study reporting 
on workplace challenges for patients with IBD suggested 
required accommodations included remote working op-
portunities and sufficient paid sick leave, as well as flexible 
hours.31 Our findings are also relevant to clinicians, as they 
provide a basis on which to estimate a patient’s degree of 
work and activity impairment based on their measured clin-
ical disease activity [and their reported HRQoL, although 
clinicians may not routinely measure IBDQ in clinical 
practice]. If clinicians can recommend flexible or remote 
working to their patients’ employers, this may result in im-
proved work productivity in some patients, which will be 
of relevance to employers. The benefits of remote working 
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for people with chronic conditions have been demonstrated 
in a recent study in a cohort of working adults with mus-
culoskeletal conditions, which showed that improvements 
in health and well-being were achieved through working 
at home.32 It is of note that patient advocacy groups are 
likely to play an important role in facilitating the change to 
working practices for patients with UC in individual coun-
tries. These groups have the ability to exert their advocacy 
work on research, government, and employment organisa-
tions.33 The impact of such patient groups has been dem-
onstrated by the rewrite of the UK IBD standards, which 
was directed by a multidisciplinary working group of IBD 
stakeholders which included patients.34

One strength of our study is that the data included those 
collected at baseline and during OCTAVE Induction 1 and 2 
and OCTAVE Sustain, and those from patients treated with 
tofacitinib or placebo; this meant that Mayo, IBDQ, and 
WPAI-UC scores spanned the respective ranges and increased 
the validity of the analyses and the credibility of the results. 
However, it should be noted that there were relatively few ob-
servations at the extreme ends of all ranges. Overall, the real 
value of this work is being able to quantify the expected impact 
of a clinical response on workplace productivity to clinicians 
and employers, as well as insurers and other health care payers.

This study has some limitations. These analyses were 
post hoc and were based on data from OCTAVE Induction 
1 and 2 and OCTAVE Sustain clinical trials, which may not 
be fully generalisable to patients with UC in clinical practice. 
Moreover, these data were obtained from multiple countries 
globally where working conditions may vary due to regional 
differences in work regulations and customs. For example, it 
has been found that IBD-related absenteeism was 24.6% in the 
UK35 but only 8.1% in Japan,10 despite similar rates of pres-
enteeism [34.1% and 28.1%, respectively].10,35 Furthermore, 
the WPAI-UC questionnaire responses are a patient’s reflection 
of how they feel their UC has impacted them, and there are 
limitations on what can be interpreted from a single question 
response. In addition, data were not well distributed for some 
variables. In some analyses, using the anchor as a continuous 
variable resulted in predicted [estimated] values below 0% and 
above 100% for WPAI-UC components at the extreme values 
of the anchor. This was due to the small number of available 
observations at the extremes of the range and to imposing a 
linear relationship. When the anchor was used as a categorical 
variable, as expected, there were no such occurrences.

In conclusion, to our knowledge, this is the first study to 
directly measure and quantify relationships between Mayo 
score, IBDQ score, and WPAI-UC components. These find-
ings provide insight into the relationships of a frequently used 
disease activity measure [the Mayo score] and an HRQoL in-
strument [IBDQ] with work productivity and activity impair-
ment. Characterising and quantifying this relationship will 
help inform health care providers on the impact of UC on a 
patient’s work and non-work activities.
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