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Abstract

Background and Aims: The impact of inflammatory bowel disease [IBD] on work productivity remains unclear. In this systematic review and
meta-analysis, we quantify work-related outcomes and employment data among persons with IBD.

Methods: A systematic literature search was conducted in MEDLINE, EMBASE, the Cochrane library, Scopus, ProQuest, and clinicaltrials.gov
from inception to February 2023, to identify studies on work productivity in persons with IBD aged > 18 years. Work productivity was defined
primarily by the Work Productivity and Activity Impairment [WPAI] questionnaire which includes absenteeism, presenteeism, overall work im-
pairment, and non-work activity impairment. In addition, we included data on employment, sick leaves, disability pensions, and indirect costs
due to productivity loss. Pooled effect analysis was conducted using a random-effects model for pooled estimates of continuous and propor-
tional data with 95% confidence intervals.

Results: Among all patients with IBD, the pooled estimates were 16.4% for absenteeism, 35.9% for presenteeism, 39.4% for overall work
impairment, and 46.0% for non-work activity impairment. Indirect costs from overall work impairment were 5131.09 euros/patient/year. Only
two-thirds of IBD patients were employed, and one in three lost their jobs due to IBD. Among those employed, 39.5% report sick days, 21.3%
report work disability, and 12.3% receive disability pensions. Most studies demonstrate clinically meaningful improvements in work productivity
with medical and/or surgical therapies.

Conclusion: Persons with IBD experience significant work impairment and associated indirect costs. This highlights the need for appropriate
workplace accommodations and timely medical therapy to alleviate the burden of disease and improve work outcomes.
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WORK PRODUCTIVITY IMPAIRMENT IN PERSONS WITH INFLAMMATORY BOWEL DISEASES:

A SYSTEMATIC REVIEW AND META-ANALYSIS
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1. Introduction

Inflammatory bowel diseases [IBD], which include Crohn’s
disease [CD] and ulcerative colitis [UC], are chronic disorders
that affect approximately 6.8 million people globally.! IBD
is associated with debilitating symptoms including diarrhoea,
abdominal pain, and significant fatigue. Individuals experien-
cing severe disease activity and flares may also require hos-
pitalisation and surgical intervention.? Therefore, the natural
history of the disease, often recurring and fluctuating, coupled
with these burdensome symptoms, can result in significant
impairment in individuals’ quality of life [QOL] and func-
tioning in society.

The average age of disease onset is between 31-34 years,
coinciding with peak years of professional life.> Compared
with the general population, individuals with IBD have higher
rates of unemployment, sick leave, and work disability.*
Though the effects of disability in IBD have been increasingly
documented, it is only recently that standardised measures of
impairment have been applied in this population. One such
measure is the Work Productivity and Activity Impairment
score [WPAI], which measures work time missed and work
and activity impairment due to a specified health problem
during the past 7 days.’ The WPAI has been validated in both
CD and UC, among other disease states.®

Despite the development of this tool, there remains a sig-
nificant variability in data and outcome definitions regarding
work impairment in persons with IBD. This has limited prior
attempts to conduct meta-analyses to accurately quantify the
extent of work impairment. In addition, the indirect costs as-
sociated with productivity losses have yet to be quantified, or
reported, systematically. As such, it becomes challenging to
clearly describe the socioeconomic burden of the disease and
its impact on patients in their workplaces. This research gap
is crucial to better understand the psychosocial aspects of the
disease and to advocate for workplace accommodations that
may mitigate the work disability experienced by patients with

ment, lower employment,

nt indirect costs due to productivity loss.

IBD. In this systematic review and meta-analysis, we aim to
closely quantify the impact of IBD on work productivity and
the indirect costs, using the standardised WPAI questionnaire,
and to review medical and surgical interventions that may af-
fect work-related outcomes in IBD.

2. Materials and Methods

This systematic review and meta-analysis aimed to deter-
mine the impact of IBD on work productivity. The study
was conducted according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses [PRISMA] state-
ment guidelines, and a priori registered on PROSPERO [ID:
CRD42023399459].

2.1. Search strategy and eligibility criteria

With the assistance of a trained medical librarian, we con-
ducted a literature search on MEDLINE, EMBASE, and
Cochrane electronic databases. In addition, we searched
Scopus, ProQuest, and clinicaltrials.gov for abstracts, confer-
ence presentations, and other grey literature. These databases
were searched from inception to February 2023 [full search
strategy included as Supplementary Material]. To comple-
ment our database search, we also screened the reference lists
of the included studies and review articles to identify any add-
itional eligible studies.

We included full texts and abstracts of observational
studies and clinical trials that reported work productivity out-
comes and indirect costs in adult IBD patients [18 years and
older]. Exclusion criteria included non-IBD studies, paedi-
atric populations [<18 years], studies with no work-related
outcomes, narrative and systematic review articles, articles
with no full text available, non-English studies, and uncom-
pleted studies. Studies with duplicate patient populations
were excluded after including the most recent study on that
population. Studies were also excluded if employment data
was not a study outcome. In addition, we excluded studies
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where work impairment was not directly related to IBD, but
rather solely a consequence of inconveniences with medical
treatment [eg, biologic infusions], surgical interventions [eg,
post-colectomy], caregiver burnout, or layoffs during the
COVID-19 pandemic. Otherwise, we included these studies if
they reported IBD-specific work productivity outcomes. Last,
we excluded studies that reported data as comparisons be-
tween groups or as ‘mean changes’ before and after an inter-
vention with no absolute values. Where there were missing
data, we attempted to contact the corresponding authors of
the primary studies.

2.2. Study selection

Four reviewers [MY, NJ, TH, and CM] independently per-
formed the initial title and abstract screen and selected ab-
stracts that met inclusion criteria for full text review. The
reviewers then independently reviewed the full length manu-
scripts [or abstracts] and included eligible studies in the final
review. Any discrepancies were resolved through consensus
agreement.

2.3. Outcome definitions

The primary outcome of this study was to determine the
impact of IBD on work productivity outcomes defined pri-
marily by WPAIL The questionnaire generates percentages
[0-100%] relating to the past 7 days of work, quantifying
absenteeism [percentage of time missed from work], present-
eeism [percentage of impaired functionality at work despite
physical presence], overall work impairment [percentage of
absenteeism + presenteeism], and non-work activity impair-
ment, with higher scores indicating greater impairment.’
Secondary outcomes included other non-WPAI work-related
outcomes as aggregated by each study, including sick leaves,
number of working days missed, work disability due to IBD,
disability pensions, lost jobs due to IBD, and WPAI-related in-
direct costs. These indirect costs were abstracted directly from
studies and reported exactly as calculated in each individual
study.

2.4. Data collection

The four reviewers independently completed data extraction
using a standardised data collection sheet that was designed a
priori. Data collected included: [a] study characteristics such
as primary author, year of publication, nature of study [full
text vs abstract], study design [prospective vs cross-sectional,
and observational vs interventional]; [b] sample size of pa-
tients included with IBD [UC and CD]; [c| patient charac-
teristics including age, sex, disease severity and activity; [d]
employment data; [e] work-related outcomes defined pri-
marily by WPAI and other non-WPAI outcomes as described
above.

2.5. Data analysis

Meta-analysis using the continuous random-effects method
was conducted for continuous outcomes to calculate the
pooled mean effect sizes with 95% confidence intervals [CI]
for WPAI outcomes and indirect costs. For studies that only
reported data as means with CI, standard deviation [SD] was
estimated using the formula SD=+v N x [upper—lower limit
of CI|/3.92, where N is the sample size for which the data
are reported.”® Binary random-effects method was used to
calculate pooled incidence rates with 95% CIs for propor-
tional outcomes. For interventional studies with multiple data
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points, we used the baseline employment and WPAI data [ie,
pre-intervention data] for our meta-analysis. We then con-
ducted subgroup analyses by IBD subtype [CD vs UC], and
used mean differences and odds ratios [ORs] to compare pa-
tients with moderate/severe IBD vs those in remission or with
mild IBD as defined by each individual study. Forest plots
were generated for these comparisons where applicable. A
pooled analysis was not conducted for interventional studies,
given the significant variability in the interventions studied
and the differences in data reporting between studies [abso-
lute values vs mean changes].

To explore sources of heterogeneity, sensitivity analyses ac-
cording to study type [cohort vs cross-sectional] and manu-
script type [full length vs abstract] were performed. All
summary estimates were determined by DerSimonian-Laird
random-effects models. Between-study heterogeneity was as-
sessed by the I? statistic. An I>> 50% suggested substantial
heterogeneity.” All statistical analyses were performed using
OpenMeta version 10.12.1°

2.6. Study quality assessment

Risk of bias for full text cross-sectional studies was assessed
using the Appraisal tool for Cross-Sectional Studies [AXIS]
tool.!3 Full-text cohort and case-control studies were assessed
using the National Institutes of Health [NIH] tool.! Last, the
Cochrane risk-of-bias tool [ROB] was used to assess full-text
randomised control trials [RCTs].!?

3. Results

Four thousand one hundred and six references were eligible
for title and abstract screening [Figure 1]; 1019 studies were
reviewed and 899 were excluded, leaving 120 studies eligible
for inclusion. After reviewing the reference lists of included
studies, 14 additional studies were included, resulting in 134
studies included in this review. This study included 96 full
text articles and 38 abstracts. There were 105 observational
studies [Table 1]**-!'” and 29 interventional studies.'!®-'4¢ The
study characteristics and outcomes of these observational and
interventional studies are included in Supplementary Tables
S1 and S2, respectively.

3.1. WPAI work outcomes

Table 2 provides a summary of the pooled estimates for
WPAI outcomes and related indirect costs for all patients
with IBD, CD only, and UC only. Among all patients with
IBD, the pooled estimates were 16.4% [95% CI 13.9-18.9]
for absenteeism, 35.9% [95% CI 31.1-40.7] for presenteeism,
39.4% [95% CI 33.9-44.9] for overall work impairment, and
46.0% [95% CI 39.5-52.5] for non-work activity impairment
[Table 2]. The pooled estimates for indirect costs from ab-
senteeism, presenteeism, and overall work impairment were
1813.9 [95% CI 907.8-2720.2], 3562.5 [95% CI 1,409.4-
5,715.6], and 5131.1 [95% CI 800.9-9461.3] euros/patient/
year, respectively [Table 2]. We were unable to estimate the
costs of non-work activity impairment in IBD patients, nor
the costs of presenteeism and overall work impairment by
IBD subtype.

Three studies reported WPAI absenteeism and present-
eeism as time [hours] rather than percentages. The pooled es-
timate for absenteeism was 4.1 h per week [95% CI 3.1-5.2]
[I2 = 54.3%] of missed work time due to IBD, whereas the
pooled estimate for presenteeism was 3.9 h per week [95% CI


http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjae057#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjae057#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjae057#supplementary-data

IBD and Work Productivity Impairment

1489

Duplicate records removed
(n=3,109)

Records excluded following abstract screen
(n=3,087)

Studies excluded based on full-text review (n = 899)

« Non-IBD (n = 63)

e Pediatric population (n = 20)

® No work-related outcomes (n = 538)

e Review article (n = 66)

e No full-text available (n = 36)

e Non-English (n = 4)

e Ongoing study with no results (n = 14)

¢ Duplicate patient population (n = 7)

e Employment not a study outcome (n = 33)

e Impairment not directly related to IBD but due to
surgery or medicine (n = 20)

e Caregiver burnout (n = 10)

e Covid-19 specific (n = 2)

e Data reported as comparisons between groups or
mean changes with no absolute values (n = 86)

Figure 1 PRISMA flowchart.

2.2-5.6] [I2 = 98.0%] of time experiencing impairment while
at work. Five studies reported mean annual sick days, with
a pooled estimate of 23.9 working days [95% CI 12.5-35.2]
[I12 = 97.4%] lost due to IBD.

Patients with active or moderate-severe disease had higher
absenteeism [mean difference 18.0%, 95% CI 12.1-23.9],
presenteeism [mean difference 43.0%, 95% CI 33.9-52.1],
overall work impairment [mean difference 50.1%, 95% CI
39.3-60.8], and non-work activity impairment [mean differ-
ence 41.2%, 95% CI 30.7-51.7] than those in remission or
with mild disease [Figure 2].

3.2. Non-WPAI work outcomes

The pooled estimate for employment among all patients
with IBD was 65.6% [95% CI 61.9-69.3%] [Table 3].
Unemployment was considered as a separate outcome in most
studies and not directly related to employment values. The
pooled percentage of unemployment was 16.4% [95% CI
14.5-18.3] in all patients with IBD. Among all patients with
IBD, 39.5% [95% CI 16.8-62.3] reported sick days, 21.3%
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[95% CI 16.6-26.0] reported disability at work specifically
due to IBD, 12.3% [95% CI 10.7-13.9] reported receiving
disability pensions, and 29.6% [95% CI 19.0-40.1] reported
losing jobs due to IBD.

With respect to disease activity, IBD patients with active
disease had lower odds of being employed (OR 0.8, 95% CI
0.5-1.1 [I2 = 29.7%]) and higher disability pension rates (OR
2.1,95% CI 0.9-4.9 [I> = 51.0%]) than those in remission or
with mild disease [Figure 3].

3.3. Interventional studies

Twenty nine interventional studies [26 medical and three sur-
gical] were included in this systematic review. Most studies
showed statistically significant and clinically meaningful dif-
ferences in all WPAI subcategories with respect to medical
interventions such as mesalamine, biologics, and/or small
molecules. In studies on adalimumab, at different times of
follow-up, the mean change in absenteeism ranged from -6.7
to -11.4, presenteeism from -14.5 to -24.5, total work impair-
ment from -14.5 to -29.2, and non-work activity impairment



M. Youssef et al.

1490

[s91=DN
r ’ r 6°¢9 el *=v0v €€Ld CITIN ‘S¥€ =Dl 01§ = [wI0L eLsny 0c0TOT 19I[EA
s120C
r - - - ¥6¢ SS ‘SHIN €1y =801 ['zelq $901J0JIgESIp
€26 =00
r - - 6'vS 143 v0td ‘965N TT61 = AD] 000€ = [¥I0L BUulyD 571 COC DA
16l F9°S (6598 =DnN
Huspouf ‘870 = D] £89°T1 BuspIU]
98 D) ua[eAdl] 9°LLF 108 115 ‘6" 8F IN—3U9[eAdI] [c9261 =00
r r - 08 :dO Iud[eAdI] HU9LEAI] 98t ‘P ISTIN—IUd[BAIL  LTT0T = AD] 6£8°6T ud[eAdI] uopamg 00T HEYA
[812=0N
- r - 00T Ty v'6td ‘905N ‘201 =ad] oze = [e0L, PUB[UL] 5[ TOT B[EUEY
ST*9%
1019A3S/21BIPOIN
ST =8 Pt ‘9 G IN—0I9A3S/21BIDPOIN [s€8T = o104 Aoyany, pue
‘Pliw/uoISSIIRY Ly € SIN—P[IU/uOISSTIY -95/23BIIPOIN ‘TETT = it ‘eruetoy ‘puejog sz120T
- r r - S ¥ Ly [eIo], Shid ‘SSIN—I®BIOL JuoIssIuay| 66¢ :[eI0L, ‘AemIoN Srewuag seseD)-zIny
[tz =0N v 1C0C
r r r - - 654 ‘THIN 897 = AD] 016 = [w0L, SPUEB[IYIPN 24 L douuanuea
€1L=[€9€=ul aD
6'6L=[ccc=u]oN [ccz=on [oeas] + [payoads
r - - S¥L :[S8S = u] [e3oL, - LY €SN ‘€9¢ = D] 8¢ =[e0L. 10u] sanuad ueddonyg § 70T SIS
r ’ r 99 PELF0'6€ 90°€S:d ¥6 9N L¥1=00N PUBIOd  z810T P[eMEY
r - r 99 8YL*T8Y €8¢ ‘LT 1y = [BI0L uedef 176 10T dqBWEL
[98 =0N
r - - - - ST CLEN ‘STT=aD] 081 = [e3eL Aoxqmy, 2020 Tedor.
r - - 001 SELFETY 65 ‘T# N [0¥ =DN ‘€8 = AD] €71 =[®I0L pUe[EaZ MIN 610C0T SopHned
- - - - 69°CLF T €5 LYIN §6=00N 933219 §1CCOT SIZBIA
[8 =01
r - r 899 LI *0°8€ 694 ‘TSN ‘99 =DN ‘SST = AD] 67T = [e30L, SPUBIOYIN oY L 21 CCOT Sopined
r - - €9 6'S1* 561 S €L SITIN €0¥ =dO vsn 91CCOT BWIBA
uredg ‘eruewr
-0y ‘[esniiof ‘puejog
‘A1e3] “AreSuny
£929015) Yrewud(J
[€9=01'€691=0n  “dnqndoy yoaz) ‘snid
r ’ r L9 ILELFE0EY 99: ‘€N ‘0661 = AD] £89¢ = w0l -4D ‘eLEdIng ‘wniSPg s1CCOT O[OH
[6S=0N
r ’ r - Ty v'85:d ‘9 THIN 70T = D] 191 = [w0L, orqnday yoaz) 11 CCOT 193220
1L # ¢°0¥ 0N Py ‘L SSTN—DN [c8T=0nN
- ’ r - 1T F00¥:dO L'y €TSTIN—AD 18T = AD] €96 = [w0L, vsn 720 Suq
¢pautodar  ¢parrodax
SOW02IN0 $1500  ¢pajrodax
SNOJUB[[IISIIA] 21puy IVAM [9%] 1uswiojdwy s ¥ oSe ueo\ dreudy ‘O[eIAN % az1s ojdwreg Apms jo Anuno) Apmig

'SO11S1I810RIBYD BUI[9SBI—SBIPNIS [RUOIIBAISSIQ L d]qeL



1491

IBD and Work Productivity Impairment

I'¥T ¥ 2°0¥ 0N 7964 ‘LS IN—DN [€81=0N
r r r 8t CII*S€:AD €6 L¥IN—AD ‘097 =D ¥t = [e10L, Lreuny  $10T PEYIIN
¥'95 0N St “SSTN—ON [ocT=01%2F=0n 0sSTOT
r - - - $$:adD 85+ “THIN—AD ‘$$S=aD] 8011 =[eI0L SPUBIAYIDN YT, QABHIOpULA
r r - - 'Sy ¥'9¢:d ‘9 €9 IN Iy =00 vsn s+STOT UaY0D
le1c=0n
r r r ¥'v9 - 705 ‘8'67 N ‘17T =AD] 0v¥ = [e10L, vsn sST0T puez
£°88 0N 8L “TTSTN—DN [¥zc=0n #STOT
r - - 176 *AD - $'SSH ‘S HHIN—AD ‘ST =AD] 6L€ =Te10L MJIBWUI(  UDSIOPUY-19ISIA
r ’ - L9 9 ST+ Shp 8'6vd ‘TISN $87=0N ured§ 5,907 Jon3op[y
v2=0n
- 19 [ARi7 LS SV IN ‘81 =AD] T0T =[e10L SPUBIAYIDN YT, 49107 12092
G'H9 tUOISSTIY
T'§ Ay
r ’ - 09 *Te101, T+'0T *08°'T¢ 8L TTHIN 007=AD puejoq w9T0T O[OH
6'LS 0N €094 ‘L'6STN—DN
$°09 *:dD 17794 ‘6°LEIN—AD [cor =0n
r - r ¥'6S eI0L, - S 19 ‘S8 N—T[BIOL ‘174 =AaD] S811 =[e0L, aouel] e TOT JIIIA
8.0N  vEFELEON 674 ‘TLTN—DN
r r - 7L AD I'S*17:adD 074 08 IN—AD  [6S=D0°ST=ad] ¥8 =[e0L BIpu] /10T Yewrey
€9:0N €6 LFIN—DN [FsoT =0nN
r - - 9¢ :ad - €9: LEIN—AD ‘0¥L1 = AD] ¥6.T = [e30], SPUB[IOYIN YL  1,£ 10T IsT0oyadg
r - - - - 75 8PN 8€907 =D UOPIMS  (,8T(0T AOYIIAY
[68=D19=0Dn
r - - - - 084 ‘0S*IN ‘0761 = AD] S10T = 830, UOPIMS (6 T0T AOYTIAY
[1ST=0Nn
- - r €L - 6'7S L TVIN ‘b€ =AD] §TS =Te0L EpeUE) 5c6 10T 1ZoU0D)
6 =0N
r - r 08 I°0T * 8¢ 9, VTN ‘b8 =AD] 01T = [30L aduer] 16610 2112g2]
YL F €y 0N 8t ‘TSTIN—ON [cror=0N
r r - €L SIL#1¥:dD ¥$:d ‘9P IN—AD ‘€6ET =AD] $9¢T = 8oL, pUe[IZIIMG 9c6 10T e[
¥/ 0N 1°96 ‘6" €HIN—DN [oT=Dn «610¢
r - r €¢L:AD - 6P ‘T'SSTN—AD ‘8 =aD] §81 =e10L Jyrewuaq UaSUBNISLIYD
€CN  §EIF6'SH N 9'96: ‘b IN—DN [evT =0Nn
r - r €Yy :ad  0€IF6TH A TS 8 SHIN—AD ‘497 =AD] L0 =Te10L izerg 6 T0T BITE]
[co=0n
r - r T6L - SLSH STHIN ‘b¥T =a0D] L0T =Te10L epeue) «c610T OBYD
- - r 9'8 - 8°0%*d ‘T6S N $se=0N ©210Y] yINOg 20C0T UWOOIN
- r - - 8 v €Y L SHIN STL9 =Te10], VSN 1:0C0T MadUBy
¢partodar  ¢parrodax
SQUWI0IINO $1S00 m—uuuuomuu
SNOJUB[[IISIIA 30211pUy VA [%] yuswkojdurg s F 98e uedy d[ewdy deIN %, az1s o[ dweg Apms jo Anuno) Apmg

panunuoy °L ajqeL



M. Youssef et al.

1492

r - - $9 44 - 901 =D Jrewuaq /861 UISUAIOG
%¥'€S (999 =N 910N
%$°08 :[6£5 =N ‘W] DN
%T 6 :[9€L=N 491 dD
%S"8L
[s6¥ =N WI ad
%S°1S
[cort = N 9l adinv (Lt =0N
%6°6L ‘€€ =an] 08 = 4q 4pmis
v£01 =N W] ad1 v INVIQ 8' 16 ‘T 8H IN—4 Apmis [S+21=00n
r - - v Apmis AN ¢h 1V Apmag 9964 b EHIN—Y Apnag T€TT = AD] 9L+T = v Aprug eprue) [, [00T URIsuIag
[d] +'29 TN 6'%2 :ON l6€ =N1°65€=0N
r - - [dlcos ‘Nl 9 1£:ad PILF 1Y €S ‘L SHIN 78T = D] 089 = [w0L SPUB[IDYIN 9YL  4T00T UdUu00g
¥'18:0N [19T=0n
r - - ¥'9.:dD LELFTIY 6% ‘TSN Pe€ = AD] S6¥ = [wI0L, LeMION  900T AdPuTag
£900N T F €y 0N $§4 ‘SHIN—ON [chc=0N
r r - €9:a0 11 * 1% :d0 §9:d ‘SEN—AD ‘17 = D] €8% = [e10L Auewion $9900T J1EIS
8T SF 0N 79765 ‘8€°9F IN—DN (0268 =DN
- r - - 19°¢t :dD ¥£°95 ‘9T €FIN—AD 6959 = D] 6£SST = [B30], vsn £9800T U0sqID
¥'06 0N L91 % §¥ 0N Ty ‘8 SSTIN—DN
r - - SL:D  9TLFLSE:AD eSS LIW—AD  [0v =DN TS = AD] 6 =[B0L euryy 2010T oYz
- r - - 97 084 ‘0S*IN 791 =0a0 A 1yTI0T TuIpaudg
8% ‘TEIN—ON [cvo=0n
r - - - - 8% “TSIN—AD ‘6€§ =a0] 1811 =[®I0L 909215 00€T0T S1ZBIA
%¥S§ uors
-SIUY ‘9% §*8S AN
¢relown-yreJ
r - r ‘§'Ch Pwn-[ng Ly S SHHIN €£1=00N N 6P 10T £o71ep
T01 * 8% 0N 9t ‘€STIN—ON [cy1 =00
r - - €L IT*1°¢F :dO 9l PSTIN—AD ‘IST =AD] €67 = w01, ureds 5sST0T sowey
1'8$€ a0 ¥'05d ‘967 IN—DN [09T =DN
r - - - 9°$t :0N ¥61id ‘908 N—AD ‘I¥€ = aDl 91§ = [¥I0L LemioN ,€10T A0
o€ 10T
r ’ - - S6'TH $$ 9P N 00¢ = [e30], vsn uossreuunn
6'€1*9°7H 0N 708 ‘§'67'IN—DN [88+=0N
r - - - LPIFSIRAD 6€5: ‘19 IN—AD ‘669 = D] L811 =[EI0L PUEJIZIIMG € 10T 1qRIS
r - r - USLFL1y 97 VLY IN $L1=0N eljensny pst 10T UOSqID)
99900 FI1*19%:0N 795 ‘§'EFIN—DN [606 =0N 10T
r - - €5:dd  §TLF 'tk :AD L7894 ‘€ yEN—AD ‘€LE1=AD] 78TT = [¥I0L SPUBISYIAN Y L A[EATOpUEA
[¥£L1 =00 [pay1o
r - - - se 99+ ‘€N ‘6687 =001 0L9y =Te30L,  -2ds10U] SANUNOD GT £ T(T SIOJUUOT
¢pautodar  ¢parrodax
SWI0dINO $31S00 mﬁutonmuu
SNOUE[[IISIAT 121pU] IVdM [9%] 1uowordwy s ¥ 28e ueoly Jrewdy ORI % az1s o[ dwreg Apnis jo Anuno) Apmig

panuiuo) °L alqer



1493

IBD and Work Productivity Impairment

r - - (42 - - [w=0n‘/c=adl 89 =[woL vsn wV 10T B[N
¥'6€ 0N 805 ‘T 6 IN—ON [186 =00 ysn pue ‘uredg
- - r - 9'6¢ :dO $08 ‘S 6 IN—AD ‘80T = D] §90T =Te10L,  “A[eaf “Auewion ouer] 165 T0T 4d11g
’ B _ - /y=aD A[eI]  (,STOT 2[49Y295)
- - L+ 9% LY €SN 96y =0N ureds ST0T ordren
[1¥1 =00
- - 1T *¢¥y LY ‘S IN ‘IST =aDl z6T = [¥30L Payads JION 44§ T0T Fedseny
[payroads 1ou] 5S10T
r - €9L*99% I#d ‘65N 0§T=DN  sdt3unod uesdonyg 1| SYISSYUEA
r 6'7S HCTLIN CTILF6'LE v LS ‘9 THIN L6S=dD [PBIST 95910T Z3eMYIS
r - r §es - - LTI =[BIOL uredg  9T(T OydRWE)
[£9 andeUr
TS PAdE] €66 DN
[€£ andeUl 8°S1 *8°CS 0N [0ST=DN +s910C
r TS PAE] 9°19:AD 6% F ¥ 0 D - §§T=AD] 0¥ = [vICL [9BIS] UBIAYZIEY]
r r - LS 8y v'€5:d ‘99N 665 =D vsn s910T ZueH
r - r - 9yl * &8¢ 6 St THSIN 9181 =00 pay1oads 10N L10T YSoyD
[S¥11=0n
’ r - - - - ‘869 = AD] €481 = [EI0L UIPIMS 15/ 10C WONS[[PH
r - - - 4% SIS ‘S 8Y N §6=dO0 ['zerg 0s810T WU
r - r 434 ELF 1LY L9974 € €SN LL=0N Aea «.810T O[PY
- - r YL SELF0Y 08 ‘0S*IN 5§ =0N AN 5.810CT UEHSEQRS
N ‘ureds Aresp
- - r - 8 ECL*FT6¢ vy 9 SSTIIN LE0T=DN ‘Aupwiion duelf‘ysn 8107 1Zznwiy
2810T
- r r - 9 $S ‘SHIN 0201 =[®I°OL vsn Opunuirey]
- - r - €CFSTC €€ ‘LYW §1=dD wnidg 5.6 10T S[PIED
- - r - - - 6¥91 =00 payroads 10N #.6T0T TPWI']
r - r ¥s Iy 6% ‘TSN e =dad A 6107 ZZnWIy
P8YL *9L°EY
1910A95/91BIPOIN
L7C9 HAIS[PON - 1691 F9¢€71S
r - r €98 PIIIN ‘PIIN 8°LSH TN L69 =00 vsn 2070T Suop\
1.120C
r - L1°69 1L'6%0°LT 8°08:1 ‘T6¥IN  [67=00 T6=aD] 071 = [e30L, [0ory on1ang] SN 03oqUINE
[901 =DN 0.120¢C
- - r - LSLFELY L0854 € 6¥'IN €01 =dD] 607 = [F0L puereqy, uoueUel
3N pue ‘uredg Aely
- - r - 6¢ 98t ‘¥ 1SN pSeC=q0 ‘“fuewny ‘Dduery ‘ysn 69CCOT BIMIS
¢pauodar  ¢parrodax
SOW02IN0 §1500  ¢parrodax
SNOJUB[[IISTIAI ERERI I | IVAM [%] 1uowordwuy s ¥ 28e ueol Jrewdy S[eIN % az1s o[ dureg Apnis jo Anuno) Apmig

panunuoy °L ajqeL



M. Youssef et al.

1494

[syruow 7T 1sed

S CFEe9 ay3 ur swoidwis Inoyum 7g
£¢°¢ F £ 9¢ N—swoldwss oN] ‘sqauowt 71
9°$¥699:]  3sed oy ur swordwids im 01| o €00¢
r ’ - - - 196 F ¢regN—swoydwks g L8T =TeI0L vsn 1paeqoguoy
9% 0N ¥ryid ‘9 SSTIN—DN [¥8T=DN st L 10T
r - - - 9% *dD 765 ‘80 IN—AD ‘L6 = A0 S0S =Tei01, Uopamg uewuhg
L7€54 ‘9% IN—DN
L7654 ‘0P IN—AD [ce€T=0N 501200T [PY23IN
- - - - - 695 ‘8" THIN—I®I0L §T0€ = AD] 9€96 = w0, 2N 22 4soyd
8796 ‘T EHIN—OI
6% TSTN—0N
§65: ‘S OV IN—AD [££=D1°9¢=0N
’ - - - - § TS S LY IN—IBIOL ‘€ST =AD] 98§ =1w0L pueuly (€107 TWINN
r - - - - 09:d ‘0¥ IN §81=AD ABWWA 00861 FOPUIG
010861
r - - 1L - LS ‘€PN w1l =0N Jtewuag UOSHLIpUSH
cro0Nn  £ELF86y 0N 98t ‘¥ ISTN—DN [L€6=DN vy 10T
r ’ - 9°¢S:dO 9 €L F8LYAD L7794 ‘€ LEIN—AD ‘S1E€T =AD] TSTT = [¥0L, SPUE[IOYIN 24 L ABAPJUEA
[1=01
r - - - - A 99N ‘b8 =0N ‘€8 = AD] TLT = [e0L, uede( c1Z10T OUdN)
[
EIOL ‘€ HT DN 0T
‘@O—pasordw-yag vy 0N 10t ‘6’65 IN—0N
79§ [BIOLT°09 DN L€:dD §8€:d ‘S 19IN—AD [9=D1°€9¢=0N
’ - - ‘8'es :qD—aakordury 0 :[esoL I+ ‘6SIN—eI0L ‘778 = a0 168 = [w0L euryD @ 070T Uex
101200T
r - - - - - €L1 =[80L vsn [unIed01
¢ Pwn-ueq
r - - 9 Pwh-[ng (34 ST ‘S 8EN LYT=dD vsn 001600¢C U
r - r LS CTLLF ST 184 ‘6N 8891 =dD uredg (71T UO[[OWOD
r - r 99 - L9 ‘€EIN PES = PI0L vsn 61 10T WIEN
[£¥9T7 =00
r - - - - - ‘eYIE = AD] 066+ = [¥I0L pay1ads 10N £6C10OT UOS[IA
r ’ - 00T 8Y €96 L€ LS16=00N vsn 96C 10T WYOD
[ss=0n
‘€8 = DI 8€1 =[¥I0L T A[qEL,
€€°0* 8%C 0N €094 ‘L 6EN—DN [e£=0Nn
r - - §E€0*9%C:dO T19d ‘§'$EIN—AD ‘6T = AD] 70T = [BI0L,*1 d[qeL EPEUED s6CLOT 1932013
r - r - - - §9€ =[B0L vsn w6 10T PUEZ
e 10T
- - r 9¢ - - ¥9v =D pue[od qnisAper
¢pautodar  ¢parrodax
SOW0IN0 §1500  ¢pajrodax
SNOJUR[[IISTIAT 121Ipu] IVdA [9%] 1uowordwuy s F 28e ueopy Jrewdy S[eIN % az1s o[ dureg Apnis jo Anuno) Apmg

panuiuo) °L alqer



IBD and Work Productivity Impairment

Table 1. Continued

Miscellaneous

outcomes
reported?

Indirect
costs

Employment [%] WPAI

%Male, female Mean age = SD

Sample size

Country of study

Study

reported?

reported?

M:31.6, F:68.4

=187

Total

Canada

Longobardi
20031t

79

)

31 =

CD =58

UK

Mayberry

1992112

M:33, F:67 35+6

CD =85
CD
CD

Not specified

Gazzard 19783
Juan 2003'*

48

33.1+11.9

45.8

M:47.9,F:52.1

635
737

Spain

M:37.8, F:62.2

USA

Ananthakrishnan

2008115

=77 [CD = 39, UC = 38]

Total

Sweden

Blomqvist

1997116
Mesterton

200917

M:45.6; F:54.4 50.2«15.1

CD =420

Sweden

IBD, Inflammatory bowel disease; CD, Crohn’s disease; UC, ulcerative colitis; IC, indeterminate colitis; M, male; F, female.
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from -16.7 to -27.2.12312 Similar findings were observed with
other biologics, such as infliximab and golimumab, as well
as with small molecules.!!®129:133,135-157.139-143 Three studies
with surgical interventions were included and had conflicting
results with regards to work outcomes.'*'*¢ One study re-
ported improved capacity to work with J-pouch surgery,'*
whereas another study showed more sick days following
colectomy.'* A third study investigated different surgical ap-
proaches and reported different morbidities and work impair-
ment with each approach.'#

3.4. Risk of bias

As per the AXIS tool, most cross-sectional studies were
scored at 15/20 or above, suggesting overall moderate or high
quality studies. Most cohort and case-control studies had
a ‘good’ overall rating and some were rated as ‘fair’ as per
the NIH tool. The risk of bias assessment as using the ROB
tool revealed ‘some concerns’ in most of the included RCTs
[Supplementary Tables S3-5].

4. Discussion

In this systematic review and meta-analysis, we demonstrate
that two-thirds of patients with IBD report being employed
and almost one in three lose their job specifically due to IBD.
Among patients who are employed, almost half report taking
sick days, a quarter experience disability at work, and one
in 10 receives disability pensions. Furthermore, patients with
IBD reported missing approximately 16% of their working
hours [absenteeism| and experiencing significant functional
impairment for almost half of their total working time [pres-
enteeism|. Absenteeism and presenteeism related to IBD are
significantly higher than in the general population, where
health-associated absenteeism is reported to be within 1.5-
3% and presenteeism around 23%.'*-'% The overall prod-
uctivity loss, through absenteeism and presenteeism, among
patients with IBD is estimated around 40% of their working
time. In addition, almost half of their non-work activity time
is impaired due to IBD. Importantly, in using the WPAI ques-
tionnaire, we show a significantly high burden of disease on
work productivity outcomes that are consistent and stand-
ardised across studies. This may clarify the true impact of the
disease and highlight the need for evidence-based interven-
tions to improve work productivity outcomes.

Persons with IBD experience significant challenges at work
due to IBD-related symptoms including fatigue, chronic ab-
dominal pain, and diarrhoea requiring frequent bathroom
use.’® Up to 70% of patients may experience difficulty
focusing at work and completing tasks, and many have
shorter work days due to IBD symptoms.”?> Additionally, the
fluctuating nature of symptoms and unexpected flare-ups may
lead to unplanned absences and difficulties committing to fu-
ture work tasks or making career plans.’”'>! Interestingly,
IBD often affects absenteeism to a lesser extent than pres-
enteeism,® which is consistent with our results. This is im-
portant to note, given that productivity losses associated with
presenteeism are significantly higher than those from absen-
teeism. One explanation is that patients may feel obliged to
attend work for fear of financial repercussions or job inse-
curity, but continue to have debilitating symptoms at work,
affecting their productivity.'”> This may reflect patients’ fear
of discussing their diagnosis at their workplace or requesting
accommodations to feel comfortable at work.!°


http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjae057#supplementary-data
http://academic.oup.com/ecco-jcc/article-lookup/doi/10.1093/ecco-jcc/jjae057#supplementary-data
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Table 2 Pooled mean estimates of WPAI outcomes and indirect costs.

M. Youssef et al.

WPAI outcome No. of studies Pooled mean estimate [%] [95% CI| Heterogeneity [I?]
Absenteeism
Total IBD 27 16.4 [13.9-18.9] 95.5
CD only 13 18.9 [14.9-22.9] 93.3
UC only 13 16.5 [13.0-20.1] 95.4
Presenteeism
Total IBD 27 35.9[31.1-40.7] 98.8
CD only 13 41.3 [37.2-45.5] 94.9
UC only 13 33.6 [27.8-39.5] 98.3
Overall work impairment
Total IBD 27 39.4 [33.9-44.9] 98.9
CD only 13 45.5 [40.0-50.9] 96.5
UC only 12 38.0[30.9-45.2] 98.6
Non-work activity impairment
Total IBD 24 46.0 [39.5-52.5] 99.4
CD only 12 52.6 [49.0-56.3] 95.7
UC only 11 40.8 [32.2-49.5] 99.3

Indirect costs® No. of studies

Pooled mean estimate [95% CI] [euro/patient/year]

Heterogeneity [I?]

Absenteeism
Total IBD 8 1,813.9 [907.8-2720.2] 98
CD only 3 1,541.2 [955.1-2127.4] 79.1
UC only 3 1,170.5 [395.8-1945.1] 97.7
Presenteeism
Total IBD 6 3,562.5 [1,409.4-5,715.6] 99.3
Overall work impairment
Total IBD S 5,131.1 [800.9-9,461.3] 99.9

WPAIL Work Productivity and Activity Impairment questionnaire; IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn’s disease.
“There were not enough studies to determine pooled estimates of indirect costs separately for CD and UC with regards to presenteeism and overall work

impairment.

Previously published studies on work impairment in IBD
have significant variability which has led to inconsistent
findings. For instance, absenteeism has been estimated be-
tween 5% and 20%,***® and presenteeism and total work
impairment have ranged from 20% to 65% and 20% to
50%, respectively.2*3*43 The variability in data might be due
to residual confounding from underlying disease activity.
Furthermore, studies have differed by proportion of patients
on advanced IBD therapies, which in turn alters IBD activity
and subsequently patients’ work productivity.'*> We observed
significant variability in the proportion of biologic use across
the included studies, ranging from 0% to 94%. Furthermore,
we noted significant variability in the definitions for work
status and employment across studies. For example, some
studies included any working individual with IBD [including
students or stay-at-home parents], and others included only
full-time, part-time, and/or self-employment. Finally, fluc-
tuations within the labour market over time and between
different countries may have also resulted in significant vari-
ability in overall employment and work outcomes in IBD.!'*

We also demonstrated that compared with those with UC,
persons with CD have a greater degree of absenteeism, pres-
enteeism, overall work, and total activity impairment. This is
consistent with previous literature.?'*'*3 Overall, CD patients
face a greater degree of disability in multiple life domains

compared with those with UC.'>’ These findings may be due
to a greater systemic and psychological impact of CD.%!5¢ In
addition, the incidences of chronic fatigue and depression are
often greater among patients with CD, and these may subse-
quently interfere with work performance.'"”!® Another im-
portant factor associated with poor work outcomes is disease
activity. In particular, we observed higher WPAI scores among
patients with active and moderate—severe disease, which is
consistent with previous studies.’>!®* Patients with more
severe disease experience more significant work impair-
ment, likely due to increased fatigue and poor health-related
QOL."""In fact, twice as many patients with active IBD report
fatigue, compared with those in remission.'®* As such, disease
activity is an important factor to consider when caring for
patients with IBD.

We also reported significant indirect costs associated with
decreased workplace productivity and sick leave in patients
with IBD. In particular, we observed that the average annual
indirect costs from total work impairment due to IBD was es-
timated to be greater than 5000 euros/patient/year. These costs
are higher among those with a greater degree of absenteeism,
among those living with CD compared with UC,4104155.163,164
and those with active inflammation.?*!¢> Overall, these find-
ings suggest a high economic burden related to absenteeism
and work productivity loss from IBD. Absenteeism may also
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A

Studies

Kawalec 2018
Ruiz-Casas 2021
Wong 2020
Danese 2019
Limdi 2019
Ghosh 2017

Overall (I'2 = 9497 %, P< 0.001)

Studies

Kawalec 2018
Ruiz-Casas 2021
‘Wong 2020
Danese 2019
Limdi 2019
Ghosh 2017

Overall (I*2 = 9825 %, P< 0.001)

Studies

Kawalec 2018
Ruiz-Casas 2021
Wong 2020
Danese 2019
Limdi 2019
Ghosh 2017

Overall (I"2 = 9844 %, P< 0.001)

Studies

Ruiz-Casas 2021
Wong 2020
Danese 2019
Limdi 2019
Ghosh 2017
VanAssche 2015

Overall (I*2 = 9894 %, P< 0.001)
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Figure 2 Comparison of A] absenteeism, B] presenteeism, C] total work impairment, D] non-work activity impairment, by mean differences based on

disease activity.
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Table 3 Pooled proportions [percentages] of non-WPAI work-related outcomes.

M. Youssef et al.

Work outcome

No. of studies

Pooled percentage [95% CI]

Heterogeneity [I?]

Employment
Total IBD
CD only
UC only
Unemployment?
Total IBD
CD only
UC only
% reporting sick days
Total IBD
CD only
UC only
% Disability due to IBD
Total IBD
CD only
UC only
% Disability pensions
Total IBD
CD only
UC only
% losing jobs due to IBD
Total IBD

73
36
35

51
22
25

25
10
15

28
16
15

23
10
10

4

65.6% [61.9-69.3]
63.5% [57.9-69.0]
68.1% [64.9-73.3]

16.4% [14.5-18.3]
15.2% [11.8-18.6]
13.0% [10.2-15.8]

39.5% [16.8-62.3]
28.5% [22.8-34.2]
34.8% [5.1-64.5]

21.3% [16.6-26.0]
21.0% [14.6-27.4]
17.8% [12.0-23.6]

12.3% [10.7-13.9]
14.4% [12.0-16.8]
9.7% [6.4%-13.0]

29.6% [19.0-40.1]

99.7
99
99.6

98.7
98
98.3

99.9
99.3
99.9

99.3
98.8
98.8

96.7
95.2
98.3

98.8

WPAIL Work Productivity and Activity Impairment questionnaire; IBD, inflammatory bowel disease; UC, ulcerative colitis; CD, Crohn’s disease.
“Patient employment data was not solely limited to employment vs unemployment. Accordingly, unemployment was analyzed as a separate outcome

[as opposed to 1-employment]

A

Studies

Holko 2016
Yarlas 2015
Vaizey 2014

Overall (I'2 = 2977 %, P = 0.241)

Studies

Decker 2022
Holko 2016
Vaizey 2014

Overall (I"2 = 5105 %, P = 0.130)

Estimate (95% C.1.)

0.679  (0.383, 1.204)
0.653  (0.409, 1.044)
1221 (0.663, 2.247)
0.789  (0.542, 1.149)

Estimate (95% C.1.)

2.594  (1.212, S5.551)
4.000 (1.287, 12.437)
0.754  (0.217, 2.618)
2113 (0.904, 4.942)

Ev/Trt  Ev/Ctrl i
i
58/105  60/93 i :
84/132  150/206 B ;
43/73  54/100 :
.
1

185/310 264/399

0.38
Ev/Trt  Ev/Ctrl
17/39 28/122
16/105 4/93
4/63 8/97
37/207  40/312

0.22

0.77 1.91 22§
Odds Ratio (log scale)
1
1
1
1
1
1
—
: i
B X
l
1
1
1
i
)
T T m T |
0.43 1.09 2.11 4.35 10.86

Figure 3 Comparison of A] employment and B] disability pensions by ORs based on disease activity.

Odds Ratio (log scale)
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be related to the lack of workplace accommodations, which
makes the work environment challenging. Studies show that
almost 90% of persons with IBD needed workplace accom-
modations, yet many find it difficult to ask or arrange for ac-
commodations. This may certainly contribute to absenteeism
and decreased productivity at work.'®® In contrast, providing
appropriate workplace accommodations such as flexible
working hours and locations and employer benefits [eg, paid
sick leave and health insurances] can certainly improve work
productivity and mitigate many of these indirect costs.'®”
Medical and surgical interventions in IBD may reduce work
impairment. We observed that most interventional studies
demonstrated clinically meaningful and statistically signifi-
cant improvements in work outcomes. This was consistent
across studies using mesalamine, biologics, and/or small mol-
ecules.!"13L141 Furthermore, following effective treatment
with anti-tumour necrosis factor [anti-TNF] therapy, pa-
tients reported significant improvement in all elements of the
WPALI regardless of their initial level of disability.!23:12%:135:136
In contrast, the impact of surgical interventions on work im-
pairment in IBD remains controversial.*"'% Whereas some
patients’ productivity may improve after surgery,'® others
may experience an increased risk of work-related disability
and sick days due to post-surgical complications such as
anastomotic leaks.’*% Overall, medical and surgical therapies
may improve work productivity among persons with IBD, al-
though patient-specific factors should guide treatment deci-
sions to determine the best therapeutic plan for each patient.
This study has several strengths. We employed a broad lit-
erature search which allowed us to identify a large number of
eligible studies and approximate the burden of IBD across a
number of jurisdictions worldwide. We used the WPAI ques-
tionnaire to standardise work productivity outcomes and ac-
curately estimate effect sizes, despite the inherent limitations
of the literature data. Additionally, we were able to delineate
the association of disease subtype [CD vs UC], severity, and
treatment modality [medical vs surgical] with work product-
ivity outcomes. Despite this, the study has inherent limita-
tions. First, there is significant heterogeneity across the IBD
literature with regards to work productivity. This is likely due
to significant variations in study populations, study design,
definition of the underlying IBD diagnosis, and definitions
of work outcomes across studies. For example, some studies
defined IBD through self-reported questionnaires, and others
used case history and endoscopic criteria. Similarly, employ-
ment was defined differently across studies as described
above. Study results also varied across different geograph-
ical regions, reflecting differences in the workforce across
countries. Furthermore, indirect costs were calculated based
on the average wage and number of weeks worked per year,
which may also be different across countries. Ultimately, this
limits the generalisability of the study results when applying
to specific jurisdictions. Second, there was a large number of
excluded studies due to missing data or incomplete informa-
tion. Furthermore, due to the lack of standardised outcome
reporting in the literature, many studies did not include WPAI
outcomes or compare them by disease severity. This limited
our analyses to only a few eligible studies and may have led
to selection bias. Additionally, we were unable to quantify
the therapeutic effect of medical or surgical interventions on
WPALI indices in a formal meta-analysis, due to the consider-
able heterogeneity in data reporting across studies. Overall,
this highlights the need for standardisation of study designs
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and outcome definitions to guide future research in this im-
portant field.

Conclusion

In conclusion, this study uses standardised tools to highlight
the significant burden of IBD on work productivity. IBD type,
disease severity, and medical therapy are all important factors
that may affect work productivity outcomes. Future studies
are needed to explore different workplace accommodations
and their impact in improving work productivity for persons
with IBD.
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