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Prevention and Management of Small-for-Size Syndrome of Liver

Transplantation

Nam-Joon Yi

Department of Surgery, Seoul National University College of Medicine, Seoul, Korea

Small-for-size syndrome (SFSS) is a critical complication of partial liver transplanta-
tion, particularly in adult-to-adult living donor liver transplantation (ALDLT) using
a small graft. Minimally required liver graft size for a successful ALDLT is classically
40% of a standard recipient’s liver volume or 0.8% of recipient body weight. Recent
progress in perioperative care and technical improvement push the lower limit of
safe graft size to 25% of the recipient’s standard liver volume or 0.6% of the graft ver-
sus recipient weight ratio although this is an ongoing debate. The clinical manifes-
tations of SFSS include various symptoms and signs related to graft dysfunction and
portal hypertension in patients with small grafts. The risk factors for SFSS include
poor preoperative patient condition, including portal pressure, surgical techniques
to reduce portal pressure, and graft quality and size. Hence, various approaches have
been explored to modulate inflow and pressure to a small graft and to decrease the
outflow block to alleviate this SFSS as well as the selection of a patient and graft. Ad-
ditionally, recent research and efforts to prevent and treat SFSS are reviewed. (Ewha
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Introduction

Liver transplantation (LT) is a definite and ultimate treat—
ment alternative for end—stage and metabolic liver diseases
[1-3]. Donor shortages push the boundaries of marginal do—
nors in deceased donor liver transplantation and living donors
worldwide. In living donor liver transplantation (LDLT), the
safety of both recipients and donors is in line [4].

Definitions of Small for Size Syndrome

Small—for—size syndrome (SFSS) is a critical complication of
LT using a partial graft, particularly in cases of adult—to—adult
ALDLT using a small graft (Fig. 1). In general, small-for—size

graft (SFSG) corresponds to a graft weight <0.8% of recipient
weight or a graft volume <40% of recipient’s standard liver
volume (SLV) [5—8]. Recent progress in perioperative care
and technical improvement in partial LT, minimally required
liver graft volume for successful transplantation is an ongoing
debate and has decreased to 0.6% graft versus recipient weight
ratio (GRWR) (approximately 25% of the recipient’s SLV).
The definition of SFSS varies among transplant centers.
Persistent portal hypertension and hyperperfusion after SESG
transplantation have been identified as the main factors in
this clinical syndrome [9,10]. Nevertheless, the SFSS is a mul—
tifaceted event. Typical clinical manifestations of SESS are
consequences of portal hypertension and graft dysfunction,
presenting as more than two of the following on 3 consecu—

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
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Fig. 1. A small partial graft during adult-to-adult living donor liver
transplantation. The patient has undergone a small right liver graft
with a 0.7% graft-versus-recipient weight ratio.

tive days: (1) long—standing uncontrolled ascites (>1 L/day),
(2) hyperbilirubinemia (total bilirubin »5 mg/dL), (3) coagu-
lopathy (International normalized ratio »2), and (4) enceph-
alopathy (>grade 3) during the first postoperative week after
transplantation and after the exclusion of other causes, such
as vascular or biliary complications or rejection. Other symp—
toms or signs of portal hypertension can also be addressed.
These manifestations can disappear or improve compared
with the pre—transplantation status after graft functioning.

The factors associated with SFSS include preoperative pa—
tient condition, the natural development of varices, medical or
surgical efforts to reduce portal pressure, no pressure gradient
between the hepatic vein and inferior vena cava (or right atri—
um), graft quality, and graft size.

Small for Size Syndrome Pathophysiology

The main pathophysiology of SFSS is shear stress, which
leads to sinusoidal microcirculatory disturbances caused by
excessive portal pressure [11]. In the case of a small graft,
repair and regeneration cannot overcome the damage and
maintain liver function very early after transplantation. If this
damage is permanent or severe, the outcome of SFSS is poor,
leading to graft failure and patient death.

The early microscopic features of SESS are ischemia related
to arterial vasospasm and/or thrombosis and render hepato—
cytes vulnerable to the subsequent oxidative stress leading to
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endothelial damage, cholestasis, hepatocyte ballooning, and
ductular reaction, as well as bile duct necrosis. The late fea—
tures include nodular regenerative hyperplasia [8,12,13].

Outcomes of Small for Size Syndrome

Early reports on SFSS demonstrated poor patient and graft
survival outcomes. Patients with both elevated portal pressure
(=20 [range 18-25] mmHg) and SFSG (£0.8% GRWR)
showed significantly worse survival outcomes, bacteremia,
and longer hospital stays. If the pre—transplant patient’s con—
dition is worse, such as old age and high model for end—stage
liver disease (MELD) score, post—transplant outcomes would
be much worse [5,8,11,14].

Recent reports regarding the outcomes of SFSG have shown
promising results (Table 1). Small grafts are associated with
poor short—term outcomes. However, the long—term outcome
was not inferior in patients with small grafts [15]. Therefore,
prevention, early detection, and interventions to attenuate
SFSS are important. Various approaches have been explored
to modulate inflow and pressure to a small graft and to de-
crease the outflow block to alleviate this SFSS. Along with
these efforts, strict matching criteria for patient and donor
pairs are also important.

Prevention and Management to Improve the
Outcome of Small for Size Graft

1. Prevention of small for size syndrome

The management goal of the SFSS is to avoid SFSS. SFSS
does not always occur in patients with SESG. This can be
prevented by cautiously matching the donor and recipient
and applying surgical or medical modifications. Prevention
of damage-related SFSG on portal hypertension is an ideal
solution [8,16].

The principles for avoiding SFSS are as follows: First, it does
not consider multiple risks of SESS at once. There are several
known factors related to SFSS: aged donor, graft steatosis,
longer ischemic time, left small liver than right small liver, and
recipient with a high MELD score [8,14,16]. For example, if
the patient’s condition is poor, sufficient graft volume from a
young donor with a short ischemic time rather than a small
left liver graft is a better alternative [11,14,17].
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Table 1. The outcomes of liver transplantations using a SFSG

EMJ |}

Year of Study Country Definition Number of  Number of  Incidence of Sho_rt—t_erm L;r;?;ﬁ;?
study SFSG group control group  SFSS (%) mortality in SFSG (OR, 90% Cl)
2008 Yi Korea <0.8% GRWR 29 - - 0% in Right -

33% in Left
2008 lkegami Japan <35% GV/SLV 33 87 0 12.5% (1 yr) 3.25(1.29-8.18)
2009 Selzner Canada <0.8% GRWR 22 249 9 4.50 (30 days) 0.82 (0.27-2.60)
2010 Moon Korea <0.8% GRWR 35 392 57 - 1.33 (0.60-2.95)
2014 Lee Korea <0.8% GRWR 50 267 8 2% (1 yr) 1.61 (0.72-3.63)*
2015 Au HongKong  <35% GV/SLV 21 212 - - 1.61 (0.51-5.15)
2015 Liu China <0.8% GRWR 65 181 n 7.7% (30 days) 1.23 (0.65-2.34)
2016 |kegami Japan <35% GV/SLV 88 119 1.4 - 0.69 (0.28-1.72)

SFSG, small for size graft; SFSS, small for size syndrome; OR, odds ratio; Cl, confidence interval; GRWR, graft-versus-recipient weight ratio;

GV, graft volume; SLV, standard liver volume.
*3-yr follow up.

Second, portal pressure is attenuated after accurate mea—
surement of portal pressure during transplantation [14,16,17—
20]. Several surgical procedures can reduce the portal pres—
sure and alleviate potential SFSS. Remaining natural varices
or creating transient portosystemic shunts can reduce portal
hypertension during the early period of graft regeneration.
However, portal steal syndrome can sometimes ruin sufficient
inflow to the graft. Accurate measurement of portal pressure
and flow via the inferior mesenteric vein or the direct portal
puncture technique helps decide whether to proceed with
these procedures [18]. After regeneration of a small graft,
surgical or interventional shunt occlusion can be performed
to improve the long—term graft outcomes and prevent var—
iceal complications. An indirect method to reduce portal
pressure is to reduce splenic venous inflow to the portal vein.
Splenomegaly and splenic artery hypertrophy are common in
patients with end—stage liver disease and portal hypertension.
In that case, splenectomy, splenic artery ligation, or splenic
devascularization can reduce portal pressure [9,16,21,22].

Third, we used the entire transplanted graft without isch—
emia or congestion, as possible [9,23,24]. To avoid ischemia of
the small graft, the surgeon should reconstruct all the inflows.
During hepatectomy and graft implantation, meticulous sur—
gery is mandatory to prevent the use of inotropic agents. To
avoid congestion of the small graft, drain all the outflow of
the area >20% of the graft, segment 5 veins, segment 8 veins,
and right inferior hepatic veins in the right graft, and segment
1 vein in the left graft with the caudate lobe. To improve out—

flow, the outlet of the hepatic vein should be sufficiently large
to transfer the oscillation of the heartbeat. Additionally, phys—
iological obstruction related to hemodynamic changes such as
high right atrial pressure or central venous pressure should be
properly managed during the reperfusion period.

Finally, dual graft implantation and auxiliary orthotopic
partial liver transplantation (APOLT) or heterotopic auxiliary
partial liver transplantation (HALT) with future native liver
hepatectomy, the so—called resection and partial liver segment
2/3 transplantation with delayed total hepatectomy (RAPID),
can be another option to avoid SFSS [24-32]. The APOLT
technique was applied to chronic liver disease in the late 90s
during ALDLT to avoid SFSS and to protect donor safety us—
ing a small graft for sufficient future remnant volume in Asian
countries (Fig. 2). Recently, this technique has been applied to
patients with colorectal liver—only metastasis without portal
hypertension who do not receive an adequate volume of de—
ceased donor graft but can get a split left lateral section.

2. Management after small for size syndrome development

Regardless of these efforts during the operation, the SFSS
can develop. Management goals include medical management
of portal hypertension and graft support for acute liver failure.
The medical reduction of portal pressure is similar to that of
the pretransplant management of portal hypertension. Fluid
balance and ascites control are basic concepts. Intervention
radiology can play a role in splenic artery embolization by re—
ducing portal pressure via flow reduction (Fig. 3).
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Fig. 2. Auxiliary partial orthotopic liver transplantation to prevent the small-for-size syndrome. A 36-yr-old patient with Wilson's disease has
undergone living-donor liver transplantation from a 54-yr-old mother using a right posterior section graft. The graft-versus-recipient weight
ratio is 0.64%. He has undergone a native liver hepatectomy 11 mo after transplantation. (A) A preoperative recipient computed tomography
(CT) scan. (B) A CT scan of postoperative day 9. (C) A CT scan of postoperative 11 mo.

\

Fig. 3. Post-transplant splenic arterial embolization to reduce portal hypertension. A 40-yr-old woman with hepatitis B-related liver cirrhosis
with the hepatorenal syndrome and uncontrolled ascites underwent living-donor liver transplantation from his 35-yr-old wife using a right
liver graft. He underwent gastrorenal shunt occlusion before transplantation to control variceal bleeding and encephalopathy. One mo after
transplantation, the patient underwent partial occlusion of the splenic artery because of uncontrolled ascites related to small-for-size syn-
drome (arrow, material for gastrorenal shunt occlusion). (A) A preoperative recipient computed tomography (CT) scan. (B) A CT scan of post-
operative day 7. (C) A CT scan 2 yrs after transplantation.

The SFSS can be overcome after the early period of graft  Conclusion

regeneration. If varices or shunt flow remains, we should wait

for a minimum of 2 weeks (10—21 days after transplantation)
for graft regeneration. Delayed closure would be helpful for
the restoration of graft function. Delayed native liver hepa—
tectomy in cases of APOLT (or HALT, RAPID) can be per—
formed during this period [25-31].
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SESS can occur in any case when using a small partial graft.
However, a better understanding of SFSS and the recent prog—
ress in perioperative management and surgical techniques can
push the boundary of a small graft. Before permanent damage
of a small graft, prevention and early detection of SFSS can
save patients with only the alternative for a small graft.
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Medication Adherence in Korean Patients with Inflammatory Bowel

Disease and Its Associated Factors

Kyunghwan Oh*"“, Eun Ja Kwon"*", Jeong Hye Kim*", Kyuwon Kim'”, Jae Yong Lee ",

Hee Seung Hong ~, Seung Wook Hong “, Jin Hwa Park“, Sung Wook Hwang~, Dong-Hoon Yang -,

Byong Duk Ye'”, Jeong-Sik Byeon, Seung-Jae Myung~, Suk-Kyun Yang", Jeong Yun Park®",

Sang Hyoung Park

Department of Gastroenterology and 'Nursing, Asan Medical Center, University of Ulsan College of Medicine, *Department of Clinical

Nursing, University of Ulsan, Seoul, Korea

Objectives: It is important that inflammatory bowel disease (IBD) patients adhere
to their prescribed medication regimens to avoid the repeat exacerbations, compli-
cations, or surgeries associated with this disorder. However, there are few studies on
medication adherence in patients with IBD, especially in Asian populations. So, we
analyzed the factors associated with medication adherence in Korean IBD patients.
Methods: Patients who had been diagnosed with Crohn'’s disease (CD) or ulcerative
colitis (UC) more than 6 months previously and receiving oral medications for IBD
were enrolled. Medication adherence was measured using the Medical Adherence
Reporting Scale (MARS-5), a self-reported medication adherence measurement tool.
Results: Among 207 patients in the final study population, 125 (60.4%) had CD and
134 (64.7%) were men. The mean age was 39.63 years (SD, 13.16 years) and the mean
disease duration was 10.09 years (SD, 6.33 years). The mean medication adherence
score was 22.46 (SD, 2.86) out of 25, and 181 (87.4%) patients had score of 20 or higher.
In multiple linear regression analysis, self-efficacy ($=0.341, P<0.001) and >3 dosing
per day (B=-0.192 P=0.016) were revealed to be significant factors associated with
medication adherence. Additionally, there was a positive correlation between self-ef-
ficacy and medication adherence (r=0.312, P<0.001). However, disease related knowl-
edge, depression, and anxiety were not significantly associated with medication
adherence.

Conclusion: To improve medication adherence among patients with IBD, a reduc-
tion in the number of doses per day and an improved self-efficacy will be helpful.
(Ewha Med J 2022;45(2):35-45)
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includes Crohn’s disease (CD) and ulcerative colitis (UC),
and that may sometimes present with extraintestinal mani—

Introduction
Inflammatory bowel disease (IBD) is a chronic inflam—  festations [1,2]. The prevalence of IBD is increasing in Asian

matory disease that occurs in the gastrointestinal tract that ~ countries including Korea [3—5]. Symptoms such as ab-
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dominal pain, diarrhea, weight loss, and a bloody stool are
common to IBD. If the inflammation is not well controlled in
affected patients, complications including intestinal stricture,
fistula, perforation, and cancer can occur [6—8]. IBD is also a
progressive disease, and it is important therefore to maintain
appropriate medical interventions to prevent disease progres—
sion and reduce complications [9,10]. Adherence to medica—
tion regimens is thus vital and several studies have indicated in
this regard that the prognosis is poorer in non—adherent IBD
patients [11].

Medication adherence indicates that patients are taking
their medications as prescribed [12]. Tae et al. [13] reported
previously in patients with IBD that the risk of recurrence was
2.9-times higher in patients with low medication adherence.
Despite its importance, medication adherence in patients with
IBD has been reported to be only 55%—70% in a prior West—
ern study [14], and to range from 63.8%~77.7% in Korean
IBD populations [13,15]. By contrast, medication adherence in
patients with hypertension, which is representative of a highly
prevalent chronic disease in Korea, is reported to be much
higher at 85% [16].

Factors associated with medication adherence in patients
with IBD include symptoms, multiple concomitant medi—
cations, and doctor—patient relationships [17]. Selinger et al.
[18] reported that poor patient knowledge could lead to the
aggravation of IBD or a delay in treatment as it can reduce
medication adherence. The concept of self—efficacy, i.e., a
personal belief in disease management, has also been found to
be related to medication adherence in patients with IBD [19].
In addition, Jackson et al. [14] reported that psychological
distress is associated with non—adherence.

To date, few studies have analyzed the factors associated
with medication adherence in patients with IBD, especially
in an Asian context [13,15,20,21]. It is difficult to apply the
results of previous studies on medication adherence that have
been conducted in Western patients with IBD [14,17,22,23]
or in Korean patients with other chronic diseases [24]. Hence,
in our present study we analyzed the factors associated with
medication adherence in Korean patients with IBD using a
structured questionnaire.
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Methods

1. Study population

Adult patients (aged 18 years and older) who had been vis—
iting Asan Medical Center for more than 6 months after being
diagnosed with CD or UC, and who were receiving oral med—
ications for these conditions, were enrolled. Patients who were
taking psychotropic agents were excluded. The study sample
size was calculated using G—Power [25,26] (Version 3.1.9,
Heinrich—Heine—Universitat Dusseldorf, Dusseldorf, Ger—
many), based on multiple regression analysis, a two—sided test
significance level of 0.05, a median effect size of 0.15, power
of 0.95, and 14 predictors. The minimum number of subjects
was calculated as 199. As the dropout rate was assumed to be
10%, we distributed the questionnaire to 218 patients.

2. Data collection

Patient data were collected from 14-28 April 2021 through
the use of a structured questionnaire. Information on disease
activity and medications among the IBD cohort were collect—
ed from the electronic medical records. Information on these
patients including age, gender, marital status, family living
arrangements, education level, religion, socioeconomic status,
and smoking history were collected as general characteristics.
Other factors such as duration of disease, previous IBD-re—
lated hospitalizations, previous IBD-related surgeries, active
disease history, number of medications, outpatient visit period,
education experience on IBD, and disease activity informa—
tion were collected as disease—related characteristics. Disease
activity was evaluated using the Crohn’s disease activity index
(CDAI in patients with CD and the partial Mayo score in
patients with UC.

Medication adherence was evaluated using Medication Ad—
herence Report Scale=5 (MARS-5) developed by Horne et al.
[22] with permission from the original author. The tool was
translated into Korean with verification of language accuracy.
It was then translated back into English and again verified.
Since this was the first use of this tool in Korea, the validity
of the questionnaire translated into Korean was verified by
10 experts (3 gastroenterologists, 2 nursing professors, 3 IBD
specialist nurses, and 2 nurses working in the gastroenterol—
ogy department for more than 10 years). As a result of this
further review, a content validity index of 0.8 or higher was



calculated. Finally, both the Korean and retranslated English
versions of the MARS-5 tool were sent to the original author
at his request for approval. The scores calculated by this ques—
tionnaire range from 5 to 25, with higher scores indicating a
higher degree of medication adherence. A score of 20 points
or less, i.e., 80% or below, was defined as low medication ad—
herence [23].

The IBD knowledge measurement tool (IBD-KNOW,
Inflammatory Bowel Disease Knowledge) which was previ—
ously developed by Yoon et al. [27], was used to evaluate dis—
ease—related knowledge among the cases in our current series.
Permission to use this system was also obtained from the orig—
inal author. The IBD-KNOW questionnaire consists of a total
of 24 items which reflect various aspects of a patient’s knowl-
edge about IBD, such as anatomy, function, epidemiology,
diet/lifestyle, general knowledge, medications, complications,
surgery, reproduction, and vaccination. The responses can be
“yes”, “no’, or “don’t know”. A correct answer is assigned 1
point, and an incorrect or “don’t know” is scored as 0. The to—
tal score can range from 0 to 24, with a higher score indicating
higher disease—related knowledge. IBD-KNOW was validated
with a Cronbach @ of 0.952 at the time of its development.

Self-efficacy was evaluated using the inflammatory bowel
disease self—efficacy scale (IBD-SES) developed originally
by Keefer et al. [19] and previously translated into Korean by
Lee et al. [28] We used this questionnaire with permission
from the original author and translator. The IBD-SES con-
sists of a total of 29 questions that cover managing stress and
emotions, managing medical care, managing symptoms and
disease, and maintaining remission. Each question is assessed
on a 10—point Likert scale with 10 being “totally sure”; 5,
“somewhat sure”; and 1, “not sure at all.” The total score can
thus range from 29 to 290, with a higher score indicating
higher self—efficacy. At the time of its development, the IBD-
SES received a 0.96 using Cronbach @, which was calculated
as 0.97 by Lee et al. [28].

Anxiety and depression was evaluated using the hospital
anxiety and depression scale (HADS) which has mainly been
used in patients with cancer, and was developed by Zigmond
et al. [29] and translated into Korean by Oh et al. [30] HADS
was used with permission from GL Assessment (London,
UK). The 7 even—numbered questions in this tool comprise
the depression subscale (HADS-D), and the 7 odd—numbered
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questions the anxiety subscale (HADS-A). Each question is
scored from 0 to 3 points, with a total possible score of 21
points on each subscale. Higher scores indicate higher levels
of depression and anxiety. A score of 0 to 7 was defined as
normal, 8 to 10 as indicating mild anxiety or depression, and
11 or higher as indicative of severe anxiety or depression.

3. Statistical analysis

The general characteristics, disease—related character—
istics, disease—related knowledge, self—efficacy, depression
and anxiety, and medication adherence of the current study
subjects were analyzed in terms of frequency and percentage,
or by mean values with SD. An independent t—test and one
way ANOVA were used to analyze differences in medica-
tion adherence in accordance with the general characteristics
and disease—related characteristics of the IBD patients, and
a Scheffe test was used for post hoc analysis. Multiple lin—
ear regression analysis was used to identify factors affecting
medication adherence. The variance inflation factor (VIF)
ranged from 1.151-1.898 with no cases exceeding 10, and
the tolerance limit ranged from 0.527-0.869, with all cases
larger than 0.1 confirming that there was no multicollinearity
problem. The multiple linear regression analysis model was
suitable for the regression analyses with F=4.337, P<0.001,
and adjusted R’=0.127, indicating an explanatory power of
12.7%. The correlation between the disease—related knowl—
edge, self—efficacy, depression and anxiety and medication
adherence variables was analyzed using Pearson’s correlation
analysis. Statistical significance was defined as P<0.05. All
collected data were analyzed using IBM SPSS statistics for
Windows, version 25.0 (IBM, Armonk, NY, USA).

4. Ethical considerations

The current study protocol was approved by the Institu—
tional Review Board of Asan Medical Center, Seoul, Korea
(IRB No. 2021-0452).

Results

1. General and disease—related characteristics of the study
subjects
The study questionnaire was distributed to all 218 enrolled
IBD patients, with 207 of these cases (95.0%) responding ad—
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equately to enable further analysis. Among these 207 patients,
134 (64.7%) were male, and the mean age at enrollment was
39.63 years (SD, 13.16 years), with the 30—39 year age group
representing the largest sub—population (30.4%). One hun-
dred and thirteen (54.6%) patients were married and 182
(87.9%) were living with their family. In terms of educational
attainment, 159 (76.8%) patients had a university degree or

higher, 119 patients (57.5%) were non-religion, 67 (32.4%)
had no occupation, and 179 (86.5%) patients were never
smokers (Table 1).

The disease—related characteristics of our study partici—
pants are also presented in Table 1. There were 125 CD cases
(60.4%) with a mean disease duration of 10.09 years (SD, 6.33
years). Ninety—four (45.4%) of the patients were receiving bi—

Table 1. General and disease-related characteristics of the current study population (n=207)

Characteristics n (%) Characteristics n (%)

Gender (male) 134 (64.7) Previous IBD-related hospitalization 131 (63.3)

Age (yr), mean+SD 39.63+13.16 Previous IBD-related surgery 76 (36.7)

Age range (yr) Previous relapse 178 (86.0)
<29 52 (25.1) Medications
30-39 63 (30.4) 5-ASA 162 (78.3)
40-49 46 (22.2) Immunomodulators 128 (61.8)
50-59 28 (13.5) Biologics 94 (45.4)
>60 8(8.7) Steroids 11 (5.3)

Married 113 (54.6) Route of medications

Living status PO only 121 (58.5)
With family member(s) 182 (87.9) PO and parenteral 86 (41.5)
Alone 22 (10.6) Number of medications
With others 3(1.5) One 104 (50.2)

Education level More than two 103 (49.8)
<High school 48 (23.2) Number of pills (per day), mean+SD 6.21+3.97
>Bachelor's degree 159 (76.8) Number of pills (per day)

Religion <5 73 (35.3)
Yes 88 (42.5) >5 134 (64.7)
No 19 (57.5) Number of doses (per day)

Occupation Once 66 (31.9)
Yes 140 (67.6) Twice 66 (31.9)
No 67 (32.4) Three or more times 75 (36.2)

Monthly household income (Korean won) Outpatient visit interval (days), mean+SD 73.77+35.66
<3 million 86 (41.5) Outpatient visit interval (days)
>3 million 121 (58.5) <28 31(15.0)

Smoking 28-56 65 (31.4)
Yes 28 (13.5) 57-84 40 (19.3)
No 179 (86.5) >85 71 (34.3)

Disease IBD education experience 170 (82.1)
Crohn's disease 125 (60.4) Disease activity
Ulcerative colitis 82 (39.6) Remission 158 (76.3)

Disease duration (yr), mean+SD 10.09+6.33 Mild 34 (16.4)

Disease duration (yr) Moderate 13 (6.3)
<5 0(24.2) Severe 2(1.0)
5-9 52 (25.1)

10-14 64 (30.9)
>15 1(19.8)

IBD, inflammatory bowel disease; 5-ASA, 5-aminosalicylic acid; PO, per oral.
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ologic agents and 11 (5.3%) patients were on a corticosteroid
regimen. There were 121 (58.5%) patients in the series taking
only oral medications and 104 (50.2%) taking only one kind
of oral medication. The mean number of pills being taken per
day was 6.21 (SD, 3.97), and the mean outpatient visit inter—
val was 73.77 days (SD, 35.66 days).

2. Medication adherence, disease—related knowledge, self-

efficacy, and anxiety and depression scores

The mean medication adherence score was 22.46 (SD, 2.86)
out of 25, with 26 (12.6%) patients showing low adherence,
defined as a score of 20 points or less. The mean disease—re—
lated knowledge score was 14.46 (SD, 4.63) out of 24, and the
mean self—efficacy score in relation to IBD management was
203.21 (SD, 40.86) out of 290. With regard to the HADS re—
sponses, the mean depression score was 6.36 (SD, 3.36), with
24 (11.6%) patients indicating severe depression. The anxiety
scores determined by the HADS responses had a mean of 5.85
(SD 3.64), with 23 (11.1%) patients showing severe anxiety
(Table 2).

3. Medication adherence in accordance with general and
disease—related characteristics
The observed differences in medication adherence among
the study patients, in accordance with their general char-
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acteristics, did not show statistical significance (Table 3). In
terms of the disease—related characteristics of the study sub-
jects, the patients with CD (P=0.015) had a lower medication
adherence than the patients with UC, and the patients with a
previous IBD—related surgery (P=0.035) also showed a lower
medication adherence (Table 4). The patients who were tak—
ing steroids (P<0.001) showed higher medication adherence,
as did the patients who were taking only oral medications
(P=0.040), compared with the patients who were taking both
oral and parenteral medications. There was no significant
difference found in the medication adherence between the
patients taking one medication and those on a regimen of
two or more drugs. The medication adherence was lower in
the patients who were taking medicines three or more times a
day regimen, compared with those on a once per day regimen
(P=0.008).

4. Factors associated with medication adherence and correlations
between disease—related knowledge, self—efficacy, depression,
anxiety and medication adherence
Multiple linear regression analysis was performed to iden—

tify factors affecting medication adherence. Self—efficacy (5

=0.341, P<0.001), and three or more daily doses (£=-0.192,

P=0.016, compared with a single daily dosage) were signifi—

cant factors associated with medication adherence (Table 5).

Table 2. Disease-related knowledge, self-efficacy, depression, anxiety, and medication adherence in patients with IBD (n=207)

Variables Score range n (%) Mean+SD
Disease related knowledge 0-24 14.46+4.63
Self-efficacy 29-290 203.21+40.86
Stress & emotions 9-90 61.41+16.56
Medical care 8-80 65.26+12.39
Symptoms and disease 7-70 43.89+12.88
Remission 5-50 32.78+8.69
Depression 0-21 6.36+3.36
Normal 0-7 131 (63.3)
Mild 8-10 52 (25.1)
Severe >11 24 (11.6)
Anxiety 0-21 5.85+3.64
Normal 0-7 149 (72.0)
Mild 8-10 35(16.9)
Severe >11 23 (11.1)
Medication adherence 5-25 22.46+2.86
Low adherence <20 (800%) 26 (12.6)

IBD, inflammatory bowel disease.
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Table 3. Differences in medication adherence by general characteristics

Variable Mean+SD t or F-value P-value
Sex 1.456 0.147
Male 22.67+2.65
Female 22.07+3.18
Age range (yr) 1.176 0.323
<29 22.23+3.01
30-39 22.30+3.02
40-49 22.24+3.09
50-59 22.79+2.35
>60 23.72+1.45
Married 0.188 0.851
Yes 22.42+2.99
No 22.50+2.70
Living status 0.085 0.919
With family member 22.43+2.82
Living alone 22.68+3.26
Others 22.67+3.22
Education level 1.386 0.167
<High school 22.96+2.33
>Bachelor 22.31+2.99
Religion -1.363 0.175
Yes 22.77+2.72
No 22.23+2.94
Occupation -1.738 0.084
Yes 22.22+2.96
No 22.96+2.58
Monthly household income (Korean won) -0.072 0.942
<3 million 22.44+2.88
>3 million 22.47+2.85
Smoking -0.772 0.441
Yes 22.07+3.19
No 22.52+2.81

Self-efficacy (r=0.312, P<0.001) showed a positive correlation
with medication adherence, whereas disease—related knowl—
edge, depression, and anxiety had no significant correlation
with medication adherence (Table 6).

Discussion

We have here investigated medication adherence among
Korean patients with IBD, and analyzed factors that asso—
ciated with medication adherence, including disease—related
knowledge, depression, and anxiety. Our findings indicated
that 26 cases among our final study subjects of 207 (12.6%)
patients had low medication adherence, defined as a score on
the self-administered questionnaire 20 points or less (80% or
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lower), and that the factors contributing to this low adherence
were a reduced self—efficacy and a drug regimen of three or
more daily doses. With another analysis, a positive correlation
was evident between self—efficacy and medication adherence.
Our current results for Korean patients with IBD indicated a
better level of medication adherence compared to previously
studied populations [13,15]. For example, Kim et al. [15] re—
ported that 49.3% (32/67) of their CD patients and 48.0%
(36/75) of their UC patients showed a low medication adher—
ence. Tae et al. [13] reported that 36.2% (50/138) of the IBD
patients in their study cohort were non—adherent to their drug
regimens. In prior Western studies [14,17,22], the low adher—
ence was reported to range from 29%—45% which is also
higher than the rate found in our present study. The mean
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Table 4. Differences in medication adherence by disease-related characteristics

Variable Mean+SD t or F-value P-value
Disease -2.450 0.015
CD 22.10+3.16
uc 23.01+2.21
Disease duration (yr) 2.557 0.056
<5 22.84+2.99
5-9 22.92+2.23
10-14 22.44+42.33
>15 21.44+3.83
Previous IBD-related hospitalization 0.864 0.389
Yes 22.33+3.08
No 22.68+2.42
Previous IBD-related surgery 2.126 0.035
Yes 21.87+3.32
No 22.80+2.50
Previous relapse history 0.749 0.455
Yes 22.40+2.97
No 22.83+2.00
Concomitant steroid use -5.039 <0.001
Yes 24.18+0.98
No 22.36+2.90
Route of medications 2.065 0.040
PO only 22.80+2.40
PO and parenteral 21.98+3.34
Number of medications 1.478 0.141
One 22.75+2.52
More than two 22.1743.15
Number of pills (per day) 1.198 0.232
<5 22.70+2.59
>5 22.28+2.98
Number of doses (per day) 4,950 0.008
Once® 23.12+2.06 a>c*
Twice’ 22.68+2.99
Three or more times* 21.68+3.17
Outpatient visit interval (days) 2.300 0.079
<28 23.23+2.13
28-56 21.77+3.44
57-84 22.83+3.00
>85 22.55+2.34
IBD education experience -0.952 0.342
Yes 22.55+2.85
No 22.05+2.90
Disease activity 0.307 0.821
Remission 22.41+2.91
Mild 22.68+2.88
Moderate 22.77+2.46
Severe 21.00+0.00

CD, Crohn's disease; UC, ulcerative colitis; IBD, inflammatory bowel disease; PO, per oral.
*Scheffe test.
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Table 5. Factors associated with medication adherence

Variable B 1) t-value P-value  Tolerance VIF
Disease 0.423 0.485 0.073 0.870 0.385 0.610 1.640
Previous IBD-related surgery -0.452 0.495 -0.076 -0.9M 0.363 0.603 1.659
Route of medications -0.383 0.404 -0.066 -0.948 0.344 0.869 1.151
Number of doses (per day) (Reference : Once)
Twice -0.154 0.470 -0.025 -0.327 0.744 0.715 1.398
Three or more times -1.136 0.466 -0.192 -2.441 0.016 0.687 1.457
Disease-related knowledge -0.002 0.044 -0.003 -0.043 0.966 0.816 1.225
Self-efficacy 0.024 0.006 0.341 4.017 <0.001 0.589 1.699
Depression 0.078 0.076 0.092 1.026 0.306 0.527 1.898
Anxiety 0.007 0.068 0.009 0.102 0.919 0.569 1.756
F(P)=4.337 (<0.001), R°=0.165, adjusted R’=0.127, Durbin-Watson=2.108
VIF, variance inflation factor; IBD, inflammatory bowel disease.
Table 6. Correlations between disease-related knowledge, self-efficacy, depression, anxiety and medication adherence
Variable Disease-related Self-efficacy Depression Anxiety Medication
knowledge adherence
Disease-related knowledge 1
Self-efficacy 0.003 (0.970) 1
Depression 0.048 (0.495) -0.586 (<0.001) 1
Anxiety 0.106 (0.130) -0.535 (<0.001) 0.603 (<0.001) 1
Medication adherence -0.090 (0.195) 0.312 (<0.001) -0.121 (0.082) -0.135 (0.052) 1

Values are presented as r (P).

MARS-5 score was 22.46 (SD, 2.86) in our current study,
which is similar to that reported previously by Stone et al. [23]
of 22.5 (SD, 2.2).

We found from our present analyses that self—efficacy
(P<0.001) and regimens requiring three or more dosages per
day (P=0.016) were associated with medication adherence,
respectively. These results are consistent with the findings
of a previous study [31] in which a requirement for three or
more doses per day was also reported to be associated with
poor medication adherence. Jackson et al. [14] reported that
psychological distress and patient beliefs regarding medica—
tions were associated with non—adherence. Notably however,
depression and anxiety were not associated with medication
adherence in our present study series. Patient beliefs and at—
titudes about treatment were reported to be related to medi-
cation adherence in other previous studies [22,32], but we did
not investigate these factors in our current investigations.

No significant correlation was found in our present study
between disease—related knowledge and medication adher—
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ence. Previously, Lim et al. [33] had reported that the patients
with higher level of IBD knowledge showed better adher—
ence among Korean pediatric patients with IBD. In addi-
tion, Ashok et al. [34] reported that a higher disease—related
knowledge led to a higher degree of medication compliance
among patients with IBD. However, other studies [18,35] re—
ported no correlation between disease—related knowledge and
medication adherence, which is consistent with our present
study results. Hence, the relationship between disease—related
knowledge and medication adherence is not yet fully clear.
The tool we used herein to assess disease—related knowledge
(IBD-KNOW) [27] includes questions on anatomy, function,
epidemiology, diet/lifestyle, general knowledge, medication,
complications, surgery, reproduction, and vaccination. How—
ever, the ages of our current IBD subjects had a wide range,
which led to differences in the proportion of correct answers
by field of interest. We contend therefore that it is necessary
to educate patients after confirming their knowledge level in
each of these fields.



We found no correlation between anxiety, depression and
medication adherence in our present analyses, consistent with
the prior study results of Selinger et al. [18] However, Jackson
et al. [14] reported that depression and anxiety do affect med-
ication adherence, and Nahon et al. [36] found that higher
anxiety correlated with a lower medication adherence among
the patients with IBD. In addition, Park et al. [37] reported
that patients with chronic disease such as hypertension, di—
abetes, and dyslipidemia have higher rates of depression and
lower medication adherence. As the effects of different vari-
ables on medication adherence have been reported in a variety
of ways, further studies are needed to identify the factors that
link depression/anxiety with medication adherence in IBD.

The mean score for disease—related knowledge in our study—
was 14.46 out of 24. This is higher score that that described in
previous studies. Kim et al. [15] reported a mean disease—re—
lated knowledge score of 9.0 in patients with CD and 8.2 in
patients with UC using the same knowledge measurement
tool [38]. Yoon et al. [27] reported a disease—related knowl-
edge score of 13.3 in patients with IBD at the time in which
the IBD-KNOW tool was developed. Our present study had
more frequent histories of IBD—related hospitalizations (63.3%
vs. 36.6%) and surgeries (36.7% vs. 4.9%) than was reported
in a previous study [15]. We speculate that patients who ex—
perienced an IBD-related hospitalization or an IBD—related
surgery would take a greater interest in their condition and
thus make more of an effort to acquire disease—related knowl-
edge. This may underlie our current findings for this variable.
In a previous study from the United States, the disease—related
knowledge score for patients with IBD was 14.8 [39], which is
similar to the score in our current study. The overall low dis—
ease—related knowledge scores in Korea for IBD may be due to
a lower prevalence of this disorder compared to other chronic
disease such as hypertension and diabetes. As a result of this
however, even medical staff in local community hospitals are
commonly transferring IBD patients to tertiary hospitals due
to their lack of knowledge and experience, leading to an in—
sufficient amount of publicity and awareness of IBD among
many Korean medical institutions.

The measure of self—efficacy in our present study (209
points out of 290 points) was slightly higher than hat obtained
by Keefer et al. [19] (194.9 points out of 290 points) using the
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same measurement tool (IBD—SES). The IBD-SES can eval-
uate 4 areas, the scores of which can then be expressed as a
percentage. In our present study, managing medical care was
81.53%, managing stress and emotions was 68.23%, main—
taining remission was 65.52%, and managing symptoms and
disease was 62.7%. This suggests that strategies are needed
in Korean patients with IBD to improve the management of
symptoms and disease and to maintain remission.

The mean scores for depression and anxiety in this study
were 6.37 and 5.85, respectively, with 77 of our patients
(37.2%) showing mild to severe depression, and 58 (28.0%)
displaying mild to severe anxiety. In a previous IBD cohort
study [15], the prevalence of depression and anxiety were
measured at 19.7% and 42.9%, respectively, using the same
tool. Hence, more patients experienced depression and fewer
experienced anxiety among our study population. Of note
in particular, 24 (11.6%) of our current IBD patients had
severe depression. In a previous Western study, Graff et al.
[40] reported that the rate of depression within 1 year of the
diagnosis of IBD was about twice as high as in patients with—
out IBD, whereas anxiety did not show a difference, and that
about 17% of their IBD cases experienced a major depressive
disorder. Depression was less frequent in our current study,
but it must be noted that we excluded patients receiving psy—
chotropic drugs.

This study had several limitations of note. First, the study
subjects were enrolled from a single tertiary center within
a short period of time, which will likely have caused some
selection bias. Second, there is a possibility that medication
adherence was overestimated due to the use of a self—reported
questionnaire. Third, although valid questionnaires used in
previous studies were used, there is no gold standard for eval-
uating disease—related knowledge, depression and anxiety, or
medication adherence. It remains necessary to analyze a larger
number of IBD patients over a sufficient period in the future
using more accurate measurement tools.

In conclusion, our present study is the first to investigate the
relationship between medication adherence and self—efficacy
in Korean patients with IBD using previously verified mea—
surement tools [19,22,27-30] that enhanced the reliability and
validity of the data. Our findings indicate that reducing the
number of medication doses per day and improving self—ef—
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ficacy will help to improve medication adherence among pa-—

tients with IBD. Our current results thus provide useful basic

data for the development of nursing interventions that can

improve medication adherence in this patient population.
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Objectives: Public health risks and anxiety have been increasing since the outbreak
of Coronavirus disease 19 (COVID-19). The public expresses questions related to the
COVID-19 issue through the web base. The aim of this study was to analyze public
perception and sentiments of COVID-19 Pandemic in South Korea.

Methods: We collected the text data (questions: 252,181) related to COVID-19 from
Naver Knowledge-iN during January 1, 2020 to December 31, 2020. The search
keywords included related to COVID-19 using Korean words for “SARS-Cov-2",
“COVID19”, “COVID-19”, “Wuhan pneumonia”, “Coronavirus”, “Corona”. A topic
modeling analysis was used to investigate and search trends of public perception.
The sentiment analysis was conducted to analyze of public emotions in the questions
related to COVID-19. We performed the Pearson’s correlation analysis between daily
number of COVID-19 cases and daily proportion of negative sentiment in documents
related to COVID-19 by COVID-19 outbreak period.

Results: A total of 241,776 documents used in this study. The most frequent words in
the documents to appear cough, symptoms, tests, confirmed patients, mask and etc.
Twenty topics (COVID-test, Economy, School, Hospital/Diagnose, Travel/Overseas,
Health, Social issue, Symptom 1 (respiratory), Relationships, Symptom 2 (e.g., fever),
Workplace, Mask/Social distancing, infection/Vaccine, Stimulus Package, Family,
Delivery Service, Unclassified, Region, Study/Exam, Worry, Anxiety) were extracted
using the topic modeling. There was a positive association between the daily counts
of COVID-19 patients and proportion of negative sentiment. By COVID-19 period,
Stage 4 had the highest correlation.

Conclusion: This study identified the South Korean public’s interest and emotions
about COVID-19 during the prolonged pandemic crisis. (Ewha Med J 2022;45(2):46-54)
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Table 1. Topics related to COVID-19

A Text Mining Approach E MJ I

Top keyword

0BS Topic
1 COVID-test
2 Economy
3 School
4 Hospital/Diagnose
5 Travel/Oversea
6 Life/Health
7 Social issue
8 Symptom 1 (respiratory)

9 Relationship
10 Symptom 2 (headache, fever)

11 Workplace

12 Mask/social distance
13 Infection/Vaccine

14 Stimulus package

15 Family

16 Delivery service
17 Unclassified

18 Region

19 Study/Exam

20  Worry/Anxiety

‘loans’, ‘contract’, ‘personal’, ‘progress’, ‘bank’, ‘situation’, ‘operation’, ‘'monthly rent', ‘card’

‘school’, ‘academy’, 'student, ‘class’, 'start of school’, ‘online’, 'postponement’, ‘teacher’, ‘attending
school’, 'lecture’

‘hospital', 'pain’, 'treatment’, ‘left', 'right’, 'prescription’, 'leg’, ‘doctor’, ‘clinic’, ‘'surgery’

‘travel’, 'situation’, ‘cancel’, ‘'entry’, ‘oversea’, ‘refund’, ‘'schedule’, ‘reservation’, 'visa', ‘period’

‘exercise’, 'method', ‘start’, 'day’, 'life’, 'support’, ‘health’, ‘'diet’, ‘dog’, 'health’

‘reason’, 'thinking', 'government’, 'Korea', ‘church’, ‘nation’, 'situation’, ‘country’, ‘economy’, ‘a new
world'

‘cough’, 'symptom’, ‘runny nose', ‘cold’, 'sputum’, ‘fever', ‘'sneezing', ‘rhinitis', 'dry cough’, 'tickling'

‘friend’, ‘contact’, ‘idea’, 'story', 'female’, ‘male’, 'heart’, ‘worry', ‘game’, ‘present’

‘head’, 'symptom’, 'headache’, 'muscle pain', 'slight fever', ‘body temperature’, 'oody ache’, 'normal’,
'suspicion’, ‘'vomiting'

‘company’, 'salary’, 'work’, 'unemployment’, 'monthly salary’, 'staff’, ‘resignation’, ‘job’, ‘commute’,
‘period’

‘mask’, 'stage’, 'distance’, 'food’, 'cafe’, 'bus’, 'song’, ‘wearing’, ‘disinfection’, ‘utilization’

‘person’, ‘infection’, 'likelihood', ‘pneumonia’, ‘dangerous’, 'vaccine', 'Wuhan', ‘probability’, ‘worry’,
‘Chinese’

‘application’, 'subsidy' 'support’, 'document’, ‘report’, ‘income’, ‘confirm’, 'disaster’, ‘emergency’,
'standard’

‘mother’, 'thinking', ‘father’, 'parents’, ‘family’, 'orother’, 'stress’, ‘'neart’, 'grandmother’, ‘person’

‘use’, 'parcel service', 'delivery’, '‘purchase’, ‘call’, ‘internet’, ‘arrival’, 'price’, ‘'number’, 'thing’

‘problem’, ‘photo’, ‘partly’, ‘face’, ‘skin’, 'situation’, 'first’, 'start’, ‘washroom’, ‘total’

‘region’, '‘Daegu’, ‘Busan’, 'Gyeonggi’, 'week', 'schedule’, 'near’, 'vacation’, 'this year', 'Seoul’

'study’, 'examination’, ‘ready’, ‘school year', ‘English’, ‘university’, ‘math’, ‘term’, ‘'high school’, ‘'middle
term'

‘worry', ‘anxiety', 'stuffy’, ‘chest’, 'symptom’, 'usual’, ‘situation’, ‘'uncomfortable’, 'day’, ‘menstruation’
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Fig. 2. Top 20 frequent words related to COVID-19 documents.
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Table 2. COVID-19 outbreak period

. Stage 2 Stage 4 Stage 5
Categories Stage 1 (1** Qutbreaks) Stage 3 (2™ Outbreaks) (3" Outbreaks)
Date (2020.1.20-2.17) (2.18-5.5) (5.6-8.11) (8.12-11.12) (11.13-12.31)
- Local clusters, Small and medium-scale A large outbreak
Classification Imported cases Large-scale clusters : S
sporadic cases clusters many outbreaks nationwide
Confirmed cases n=30 n=10,774 n=3,856 n=13,282 n=45,173
Adapted from Korea Disease Control and Prevention Agency [14] with CC-BY.
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Fig. 5. The correlation of between daily COVID-19 cases and proportion of negative sentiment of documents from January 1 2020 to De-
cember 31 2020. The x-axis indicates date. The y-axis indicates the daily number of confirmed COVID-19 case (counts) in Korea. The auxiliary
axis indicates the proportion of negative sentiment of documents. The blue bar indicates the daily number of confirmed COVID-19 cases. The
orange line indicates the proportion of negative sentiment. Five stages are defined by Table 2. COVID-19 outbreak period (Stage 1: 2020.1.20-
2.17, Stage 2: 2.18-5.5, Stage 3: 5.6-8.11, Stage 4: 8.12-11.12, Stage 5: 11.13-12.31).
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