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Abstract

Background: Young adults with inflammatory bowel disease (IB@gruited outside of specialty clinics may not
have access to optimal care. New to the practicmagpendent self-management, young adults with H2be
increased risk for pain, suffering, and elevatedltheare cost. Because the complex nature of IB2 ead the
incredible healthcare burden on patients and théhware system, a national sample was sought.

Objective: The purpose was to compare the results of stresssition readiness (self-management ability)ease
activity, and healthcare utilization (HCU) from ational sample (h=284; mean age 27.6) of youngtadith IBD
(ages 18-35-years-of-age) composed primarily ohlgigducated (72.9% college degree), white (91.9&hales
(84.6%) with other samples.

M ethodology: Online surveys launched through social media etatli stress (Perceived Stress Scale: PSS-10),
transition readiness (IBD Self-Efficacy Scale fodddescents and Young Adults: IBDSES-A), diseasévict
(Manitoba IBD Index: MIBDI), and IBD-related HCU fileed as IBD-related emergency department visit or
inpatient hospitalization in the prior 12 monthgdings from the study sample were compared toarebesamples
from the literature.

Results: PSS-10 mean score (22.0), IBDSES-A mean scor)4mIBDI mean score (3.05), and a high rate of
HCU (40.1%) established that the internet-basecptaimd poor transition readiness with increasesbst disease
activity, and healthcare cost when compared witlelosamples.

Conclusions: The significant health disparity found in the @mr sample may have implications for researchers
seeking to understand the health needs of youngsadith chronic illness. Findings from broad amtlusive
internet-based samples have potential to infornftihgalicies that impact access to care. Clinicahere is urgent
need for improved access to IBD homes.

Keywords: internet-based sampling, young adults, inflammabowel disease, streA

Introduction independent self-management, at increased risk for
Olisorolerpain, suffering, and increased healthcare cost
éGajendran et al.,, 2016), need access to regular

characterized by inflammation, unpredictablcare within an IBD specialty clinic with a qualifie
diarrhea, abdominal pain, and fatigue (Wals BD specialist (Bernstein et al.,, 2017). In a

Mabee, & Trivedi, 2011). Young adults (ages 18- 0
35.years-of-age) during the transition t({natlonal database of adults, 42.5% of all IBD-

IBD is a complex autoimmune
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related emergency department (ED) visits occurretores, and lower disease-specific quality of life
in adults between age 18-35-years-of-agihan the clinic sample (n=42) even though the
(Gajendran et al., 2016). Sample recruitmerstamples were similar with regard to disease
outside of a speciality clinic provides access tduration, age, and marital status. In a second adul
unique samples with increased pain and sufferingsample (n=136) with IBD recruited through online

surveys, high stress levels, frequent IBD relapses,

Understanding populations with chronic iIIIf'eS%nd hospitalization were commonly reported in a

will remain limited if recruitment is confined to two-year period (Tabibian et al., 2015). Neither
specialty clinics where patients likely receive

optimal medical care. National samples usinStlJOnyOCuseOI on young adults.

. . fhternet samples with IBD have been found to have
online recruitment may more aptly represent th

broader population and may serve to uncovg higher percentage of females. An online sample

influences affecting health that are specific t th%cruited 82% females (Tabibian et al,, 2015). In a
9 P © study with a clinic and online sample, 73% (n=58)

Eﬁrﬂglagggp?g; mlggsglg ?r%n?vglsnitntlgr:ea?gﬁslty males were enrolled through internet recruitment
) Lo hile 55% (n=23) females were enrolled from the
sample demonsirated concerning findings. IBD clinic (Keefer et al. (2011). Conversely, in a
The purpose was to compare the results of strespic population of adolescents and young adults,
transition readiness (self-management abilityRosen et al. (2016) recruited 56.5% (n=46)
disease activity, and healthcare utilization (HCUjemales. In an epidemiological study from the
from a national sample (n=284; mean age 27.6) biited States, approximately 57% of the IBD
young adults with IBD (ages 18-35-years-of-agegample were females (Dahlhamer et al., 2016). In a
composed primarily of highly-educated (72.99systematic review of studies (n=110) using
college degree), white (91.9%), females (84.6%fternet-based recruitment, Thornton et al. (2016)
with other samples. found that samples included more females (62.2%;
range 13% to 89%); however, 86% of the studies
maintained that the recruited sample was similar to

At a time when people routinely access the interné@mples recruited by other methods (Thornton et
for all types of information, many young adult@dl., 2016), a claim not substantiated in the IBD
turn to the internet for health information. Reigth literature (Keefer et al., 2011; Tabibian et al,
al. (2016) found that 55% of patients prefered015).

receiveing IBD education through social medigpaes from the 2015 National Interview Survey of
and 44% believed information from internety ;s estimated that 80.0% of the nearly 3.1
sources could improve illness managemengyjjion adults with IBD were white (Dahlhamer et
B_ernsteln et al. (201_7) noted that part|C|pant§1W|ta|” 2016). Park, Bhattacharya, and Park (2014) in
higher levels of anxiety and IBD-related ED uSg;qical Expenditure Panel Survey (n=276,702) in
were more likely to conduct internet searches fqfe nited States found 73% of the population with
information on IBD. Internet-based sampling maygp \were white, 13% were black, and 13% were
attract those who struggle with chronic iIInesé—seIHispaniC. lzaguirre, Taft, and Keefer (2017)

management. Improved transition readiness Pcruited 79% white participants (n=95). A high
adolescents and young adults should be reﬂeCtedercentage of whites were found in multiple 1BD

health care behaviors (Schwartz et al., 2014) thgf,gies. A registry database (n=400) from an IBD
decrease disease activity, reduce stress, and resy

_ o ) : ter included 95.6% whites (Click et al., 2016)
'r? fe_vlve_r IBD-related ED visits and inpatientyny ciara et al. (2009) described a sample with
ospitiaization. 95% whites, while Tabibian et al. (2015) recruited

Samples recruited from within IBD homes wher@n online sample that also included 95% whites.
research is valued and care is ideal may exhisome IBD studies did not include race or ethnicity
better health outcomes than the population at largiscussions when describing sample demographics,
Keefer et al. (2011) found the online samplékely due to the lack of racial diversity in the
(n=80) experienced statistically significant highepample (Cohen et al., 2015; Graff et al., 2016;
rates of active disease, lower transition readineB®sen et al., 2016).

Background
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The ability to recruit participants through interne represe{g 6l;|gher levels of transition readiness
based methods has grown exponentially Witf]range -65).
improved internet accessibility. Internet-basedhe Manitoba Inflammatory Bowel Disease Index
samples of adults with IBD exhibit self-selectio(MIBDI), a single-item instrument, was used to
bias. The current study is the first study found toneasure disease activity (Clara et al., 2009). The
compare stress levels, transition readiness, dised4IBDI provides ordinal data with lower scores
activity, and HCU in samples of young adults witliepresenting higher levels of symptoms over the
IBD. prior 6 months (range 1-6) and a score of 6 defines
a lack of any symptoms (remission). When
Methodology classified categorically, having symptoms at least
Study Design and Population: The study was 1-2 days/month are “consistently active” while rare
approved by the Institutional Review Board of théymptoms or remission in the prior 6 months are
University of Mississippi Medical Center. Young‘consistently inactive”.

adul'gs with “?’D were Fecru“.ed through  socialgp ye|ated ED visits and inpatient hospitalization
media advertisements including Facebook ads, a prior 12-months was used to measure

Google ads, and unpaid methods using Facebogkyicare  utilization (Kim et al, 2018).

snowballing and Twitter. Participants were nop,icinants reported the number of occurrences for
compensated for participation and no protecte@ach of these events from the options “none”, 1, 2,

health information (PHI) was collected. Inclusiorg 4 or 5 times. or “more than 5 times.” Responses
criteria included an IBD diagnosis (CD, UC, or, .. . ' ' P

indeterminat litis) for at least b were categorized into “no occurrence” and “one or
indeterminate colitis) for at least one year, b&we e gccurrences” for data analysis. A third

18 to SZTyeqrs—of;jag.e, ha\;]ing required at IeaSLOUSriable describing healthcare utilization (HCU)
IBD-medication during the prior 12 months, o created by grouping participants as having had

E][ltglish—reading, andh Unitedl_ S_tates reSiC_len%ither an ED visit and/or overnight hospitalization
After —answering the qualifying Questions, q.q s those without either event
participants completed the online survey. The

survey collected self-reported demographic&esults
disease information, a psychological stress survey

. . online, nationwide recruitment effort yielded
a ftransition readiness measure, a measure

disease activity, and an assessment of IBD-relat 4 completed survey data from participants in all
> Yy, an N . . Sut six states. The six week recruitment effort
ED visits and inpatient hospitalizations in theopri ($

] . egan April 28, 2019 and cost $1,249.13.
12-months. Data were collected in Resear argeted Facebook ads were the most effective

Electronic Data Capture (REDCap). recruitment method and resulted in the majority of
M easur es participants. Four-hundred participants accessed

and began the survey; however, 49 did not meet

Perceived Stress Scale (PSS-10), a 10-tefp,qy criteria, The mean age of the sample was
instrument which qu_antlfles psychological stress g years. A vast majority of the sample (91.9%,
through the perception of stress over the prlq.[=26l) were white, only 1.8% (n=5) were of
month, kwas usedl to measure stressd (Cor}q—ﬁ‘i’spanic or Latino ethnicity, and 1.4% (n=4) were
;(amarcr:] : %Sh/lserlnge stew_ma 1(;983)(.1_Su|m(rjne reiu Black or of African American ethnicity. Most were
rom the ) provided ordinal data Wherg, 5 aq (84.6%; n=236), holding a college degree
higher scores represented higher levels of stregs higher (72.9%; n=215). A majority had group

(range 0-40). The Inflammatory Bowel Diseasg,q rance through school or work (52.5%: n=149).
Self-Efficacy Scale for Adolescents and Youngyniie 15.1% (n=43) had a lapse in insurance

Adults (IBDSES-A), a 13-item instrument that, verage in the past 12 months, only 2.5% (n=7)

measures  self-efficacy for seli-management Qfyqrseq currently being uninsured. The majority
IBD, was used to measure transition readine 2.9%: n=264) endorsed having seen a
(Izaguwre & _Keefer, 2014). Summed result astroenterologist in the past 12 months. Based on
provided ordinal data so that higher scorg udy findings and projected IBD-related ED and
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hospitalization cost (Ballou, et al., 2018; Xuakt related to recruiting participants who searched the
2019), the internet-based sample spent over 1.Riternet for help with self-management. The

million dollars in ED visits (280 incidence xparadox does not seem to stem from education
$4,342) and approximately $1.56 million inlevels as 72.9% of the current study participants
hospitalizations (136 incidence/$11,500) totalinhad earned a college degree while Tabibian et al.
an estimated 2.77 million dollars during a 12¢2015) only had 57.7% having achieved a college
month period. Perceived stress scores (PSS-10ggree.

transition readiness scores (IBDSES-A), disea%

activity measures (MIBDI), and IBD-related HCU hen evaluating the current study with the other

were compared with findings from the literature. tWO.StUd'eS that assessed stre.ss in "?‘dUItS with I.BD
an increase in stress levels is noticed over time

Stress (PSS-10) (Sewitch et al., 2001; Tabibian et al., 2015).

The recruited sample exhibited a mean stress leyaierestingly, the current study participants hael t

of 22.0 (PSS-10). As depicted in table 1, thdwest mean age and highest stress scores while
sample from the current study had the higheSewitch et al. (2001) with mean age of 36.7
mean stress score found in the literature. In tw@gscribed the lowest stress scores (range 17.1-
other studies of young adults with IBD, the mea#8.3). Stress levels may be highest in the young
scores ranged from 17.1 (Sewitch et al., 2001) @lults, yet this idea was not supported by the
20.3 (Tabibian et al., 2015). The scores in th#erature describing stress levels in nursing
current Study not On|y had a h|gher mean but %Udents (Ratanasiripong et al., 2015, FOSter.Bt al
range of 8-40 when compared to a range of 1_@18) Based on this limited data, young adults
found in a similar sample where online recruitmeripday appear to experience more stress (Table 1).
was also utilized (Tabibian et al., 2015). Ondhe reason for why stress levels are elevated in
potential reason for high-stress levels in theemtrr these well-educated young adults with IBD is
study and that of Tabibian et al. (2015) may banknown.

Table1: Comparison of Stress Scores

Population (r

Research study reference: Mean age (SD)

Mean score (SD)

IBD (n=284
Current study (2019) Mean age: 2%.6 (4.6)8)
. IBD (n=200
Sewitch et al. (2001) Mean age: 3((3.7 (14?7)
IBD (n=136

Tabibian et al. (2015) Mean age: 32.5 (9.9)

Students (n=203)
Nursing: 26.96 (9.37)
Pharmacy: 21.11 (2.4)

Dentistry: 26.00 (3.06)

Foster et al. (2018)

Nursing students (n=60)
Mean age: 19.3 (9.37)
97% female

Ratanasiripong et al. (2015)

22.0 (6.9)
Range: 8-40 (32)
CD 17.1 (7.6)
UC 18.3 (6.7)

20.3 (7.2
Range: 1-37

Nursing: 15.0 (5.9)

Pharmacy: 20.0 (6.9)
Dentistry: 19.8 (7.6)

12.5 (3.9)
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Table 2: Comparison of Disease Activity (MIBDI)

Study Mean age (SD) MIBDI MIBDI
(n; age range/years) 9 Consistently active (%) Mean (SD)
3.1(1.6)

a‘fggzt, sltg%)é)(2019) 27.6 (4.7) 79.6%  CD 3.0 (L5)

e UC 3.2 (1.7)
Clara et al. (2009) 69.9% 3.5(1.7)
(n=353; 17-79) 41 (14.5)
Targownil et al. (2015 CD 54.4 (13.C CD39(15
(n=478; adults) UC 56.6 (13.0) UC 4.2 (1.6)
Graff et al. (2016) 37.3%
(n=229: 25-85) 48.7 (14.7)
Longobordi et al. (2016) . 56%
(n=352; adults) Not described 1-year period
Graff et al. (2003) 45%
(n=312, 19-85) 43 (14.8) 2-year period

0

Lix et al. (2008) 38.5 (14.6) 30.6%

(n=356; 18-83)

2-year period

Table 3: Comparison of |BD-Related Healthcare Utilization

Age Sample ED visits Hospitalization: HCU:*
range: number  %/12 months %/12 months %/12 months

Current study (201! 18- 3t 284 38.2% 23.2% 40.1%
Current study (201! 18- 2€ 11C 40.9% 28.2% 45.5%
Rosen et al. (2017 18- 25 95 19%
Bernstein et al. (201" 18- 65 1,14z 9%
Nugent eial. (2016° Adults 3,39¢ 15.0%
Longobordi et al. (201 Adults 352 10%

Note:'HCU describes having either an IBD-related ED \dsitnpatient hospitalization;
’Adjusted from 9.5%/6 month3Adjusted from 48.7%/3.25 years
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Transition readiness (IBDSES-A) Healthcar e Utilization

Higher transition readiness equate to improvetihe participants with IBD-related HCU, including
self-efficacy to manage IBD (lzaguirre et al.ED visits and/or hospitalizations, were compared
2017). Mean transition readiness scores using the other samples from the literature (Table 3). In
IBDSES-A were compared to two other studiethe current study, 38.2% of participants noted at
using this measure (Carlsen et al., 2017; Izaguirkeast one IBD-related ED visit as compared to 9%
et al.,, 2017). The study sample had lower scoré®m Bernstein et al. (2017) and 15% from Nugent
(47.2) than in two comparative studies o€t al. (2016). Almost one-fourth (23.2%) of the
adolescents and young adults which ranged froparticipants in the current study experienced
48.7-53.0 (Carlsen et al.,, 2017; Izaguirre et alhospitalization, compared to 10% (Longobardi et
2017). The highest mean (53.0) was found in a., 2011).

sample having a mean age 19 years (Carlsen et ll.a clinic sample (n=95) between 18-25 years-of-
2017). Higher transition readiness scores wesge, 9.5% had either an IBD-related ED visit or
expected in a sample of highly educated yourtgpspitalization in a 6-month period (Rosen et al.,
adults than in adolescents who are not onB016). When adjusted to a 12-month period, 19%
younger but also less educated. Surprisingly, meah Rosen’s sample would have had HCU. When
transition readiness score (47.2) was lower than @gompared with those in the current study ages 18-
the adolescent sample (12-17-years-of-ag@p years (n=110), a 2.4 times higher HCU
recruited from an IBD specialty clinic (48.7)incidence (45.5%) was noted.

(Izaguirre et al., 2017).

Disease Activity (MIBDI) When compared with prior research, the sample
Means and percentages from the current stuftipad the highest stress levels (PSS-10) ( Sewitch et
were compared with other studies that used tla¢, 2001; Ratanasiripong et al., 2015; Tabibian et
MIBDI (Table 2). Several studies assessed tt@., 2015; Foster et al., 2018;), the lowest trtaosi
MIBDI multiple times over a year or more andeadiness scores as measured by the IBDSES-A
described those participants who varied betwed@arlsen et al., 2017; Izaguirre et al., 2017) more
active and inactive disease as having fluctuatirdjsease activity (MIBDI), (Lix et al., 2008; Claea
disease activity (Lix et al., 2008; Longobardi kf a al., 2009; Longobardi et al., 2011; Graff et al.,
2011; Graff et al., 2013). Comparison with thes2013; Graff et al., 2016; Targownik et al., 2015),
studies is inaccurate as the additional categoapd the highest incidence of IBD-related HCU
decreased those found to be consistently acti@ernstein et al., 2017; Longobardi et al., 2011,
When compared to the similar studies the currehtugent et al., 2016; Rosen et al., 2016). Because
study’'s participants had a higher incidence dhese young adults were highly educated with poor
consistently active disease (79.6%). health, the recruited sample may have been
Mean scores from the MIBDI are compared imccessing IBD social media sites to find help with
Table 2. An increase in the MIBDI describes lesdiness management. Clinically, the findings reflec
disease activity while lower scores are indicativpain, suffering, poor health, and increased cost of
of active disease so that a score of one descrigeging for those recruited outside the IBD spegialt
daily symptoms while a six describes remission alinic. While the majority endorsed a clinic visit
absence of symptoms. The lower mean MIBDthe prior 12-months, the survey did not define if
score (3.1) in the current study demonstrated mattee provider was a qualified IBD specialist and did
IBD disease activity when compared with rangesot ask if the visit was scheduled after a
between 3.5-4.2 in the other research (Clara gt diospitalization since a clinic visit should routine
2009; Targownik et al., 2015). In summary, theccur several weeks after hospitalization.
participants in the current study had the lowedthe study findings can only be generalized to
mean MIBDI score (more disease activity) foungoung adults with IBD, more specifically, to
to date and the highest percentage with actig@pulations with similar characteristics. The
disease when assessing the MIBDI categorically. sample did not mirror the population of the United
States. The current study sample had a higher

Discussion
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percentage of females (84.6%) than the registtigrough research. However, IBD researchers
study by Dahlhamer et al. (2016). The studghould consider alternative recruitment strategies
sample was not reflective of the racial diversitias a means to provide greater understanding of the
within adults with IBD in the United States;population. Clinically, access to a qualified IBD
however, racial diversity was more diverse thaspecialty clinic should be evaluated in all young
some IBD research (Clara et al., 2009; Keefer atults with moderate or severe IBD. Many young
al., 2011). Selection bias is apparent in this lyighadults with IBD struggle with poor health.
educated sample of predominately white femalésdditional research to appraise the cause of the
with poor health. health disparity in an internet-based sample is
Inclusion criteria could have affected studyeeded. Potential issues may include difficulty
findings. The exclusion of subjedts=16) who did transitioning from pediatric to adult care, a ladk

not need at least one IBD medication in the pri@ccess to an IBD home, a lack of self-management
12-month period would have resulted in ambility, health insurance not covering expensive
increase in disease activity and HCU in the samplsedications, loss of parental support, substance
The exclusion of the four potential participant@buse, and out of pocket cost for healthcare. Even
with a diagnosis of less than one year wouldith health insurance, patients with IBD incurred
mediate the effect since ED visits are significantlthree times the direct cost of care than similar
higher in the first three months following an IBDpeople without IBD (Park et al., 2019). Evaluation
diagnosis (Nugent et al, 2016). These twof young adults with other types of chronic illness
exclusions were not found in the comparisosuch as diabetes mellitus type 1 and asthma could
studies that evaluated disease activity or HCU (Liadd insight into the problems young adults with
et al., 2008; Clara et al., 2009; Longobardi et alchronic iliness face. Internet-based recruitment fo
2011; Graff et al., 2013; Targownik et al., 2015tesearch is a viable method for data collection.
Graff et al., 2016; Nugent et al., 2016; Bernsttin Researchers may be able to reach more vulnerable
al., 2017). subjects that provide a truer picture of the stdte

In the current study, young adults with IBD selfhealth. In this study, 284 subjects utilized an
reported all study information. Longobardi et alestimated 2.8 million dollars of HCU within one
(2011) found that patient self-report of IBD-reldite year. Utilizing online recruitment may be helpful
hospitalization correlated highly with registry dat in identifying modifiers of key health outcomes
A second study reported that adults with IBBsuch as ED visits and hospitalizations. Without
accurately described hospitalizations, surgerieimiternet-based recruitment, the enormous finacial
diagnostics, and the use of anti-TNF compoundspact of this chronic disease would be less clear.
(Severs et al., 2016). All self-report data depen%
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