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(=] » OO, [ [ 3 [ y o2, =2, ‘o
OFYE", O, 0|FE", BHES[2, 0|SAY S|, U415 10x
A HY AT TR Ol YT SE] TherolSHa, 2OUATHSHD MIHRIARS TEHOISIOITA THEOISITY, SABTHSIIE R TEolstaL,
‘SISt R EOISHH, M TSI S REHO|5HR, CQANR AMCHSY MR THEHOISHY, "SI TS I RI&Ho|Sta), *URTHBtm O\ BfThS! XHEOIBHaY,
CHIZHSt W & ZH&ro|stat, °0|SHOIRITH St SR 7IStLY A INSt W O TtrhSH oY oISty PSSt SAIStD, PRSI o TthSt,
VAR TS AT\ IHStY ST\ Its, ST RIS AN ST IS o2 7|7t P RIS AN Eo|Ttse CIX|IHAAS Y

E-

B RATE 35 HES /Y Y 3 F 715 &S TP A8 obE487] A AL A” AR A ForE 1A 5

t}. o] AT HEF TR AT Eof A7)F 75 & B 2909 g 22 A A7 (Korean Stroke Cohort for Functioning and
oz

Rehabilitation) Ho|HE FFH o0& RAT ARoltt. F47] HEF AR ¥ o= HUsH] X3 HEF FAE 771 44 =7}
4933 F35 HES SAE Al 55 5’—]% 2 5 22 HY AgoeE A9 IAE ASAEA AL, B HE A
oletyl W ATAEH Yo7 APt S 2 ASALALEAZ, 2FF Y, Y, 2Fdo g AA FAE HAFAL 7o 2 7}
7 o3tk F47] HES AR TR AAT HES T LA HEF FTEE F7iols SR 5 I EAY HES H
(National Institutes of Health Stroke Scale, NIHSS)®} ¢33 5243 JL & Friote 23 $3vtd A4 (Korean Modified

Barthel Index, K-MBDE Z§3 o} d tid 7|5 B7HE APt Al 1§ 749 thid 7] B7He AL BAS 2388 24 &

A(ANOVA)L. 2 H|W3l%t} HEF ¥ 3719 & NIHSSS K-MBIE= AFAZANSAZ, AEASALSAZ, viASASZ &
2 27 {95 3AEATH(p<0.05). ES F97] AR F=& AN 3/ML7HA Y 75 ASFFANE JSHEE ﬂs?a_’rX}iL, 33

SRR, HPSAE T <22 NIHSS? K-MBI9| {9u]gt 530 #&EQIH(p<0.05). & A7 E 53l HEF ofF

o T4 HANA FFAHA AL AZARE AFote AL 335 HEFT FA9 HEF T 3MYE & 71538 A% E FsHA AA

5 9SS Bustart

T2 MO HEF A 1Y 4L A, AR E
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O] SR} G717 A AR T3 KOSCO2] AHAIgE
ZR2EZL oA =20 7I&H] ArHl]. & =29 4 4
AT ZHolol T3t 7.858% & %
% Foz EU3 4,850 U7t P
He At F 2,711 3t Jog
YotA] 235t 2,71189 HEF SA= F7HA 4 A=
27t 483% 35 HES FAR JYotqit.
5 HES A T 271 2471 AR7H AgE BYY
Aotz Anete] 2EA N5 LA a2 T FAE

Z] Zxﬂ

AFAF= KOSCO A7) &4
7] 471 A

3t gxk 297

Ay

A3 AH (intra-hospital transfer group), 27 &
< w9l 2lo) o e FPestst 3 A

o8 AYUste] A YF AVAEE L BAE Y

47) A7 A8

1

o

Fd

A& LYetA - (inter-hospital transfer group)2.2 % 2|5}

32 ol
g

aopiel, BEY agddos AU BAE A

o,
A& (non-intensive rehabilitation group) 2= 7 |5}
Atk & 271189 $5 HEF &4 F 55.5% (1,5049),
27.5% (7459), 17.0% (46278)°] Ztzt S ek}
T, ASAEALTAE, HYSAESATL R EFEU
1,504 9] A5 AEALSAT F 81.9% (1,2327), 745
o] A ASHLTE 5 62.7% (4677), 462789 v|HZAE
AL 5 65.6% (3039)01A 2t HE
2 AL AlgE 0] F 2,002 9] AR 2E
=] ATH " ).

o 22 QA B4l Het ElojEet A,
A, 15 $F, HEF A 924 59 ATEATH 4
of tigt slojel ©

< Charlson comorbidity index®] combined condition- and
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age-related score (CCAS) [2]2 H7lotct. HEF 4 7|5
%2 4% modified Rankin scale (mRS) [3]2 AR&-3}]
7oAt ARV 52 6 HES RIS AL
o, 27] §747] YLAR 717t ARSI

7% $£#&9 712 A A (baseline)> HEA A 732t
omn, HFA
7] AR 7o HAL] Hosttt. 7| AAY HEF E
¥ 370 Al-o HEF S5 E0l et National Institutes
of Health Stroke Scale (NIHSS), 21A]7]59] tf3st Korean
715l o

3t Fugl-Meyer Assessment, ©]&7]%5°] t&t Functional
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Mini-Mental State Examination (K-MMSE), 2%

Ambulatory Category (FAC), American Speech-Language-
Hearing Association National Outcome Measurement System
Swallowing Scale (ASHA-NOMS)< &8 4375 B7L,
Korean Version of the Frenchay Aphasia Screening Test
59 dlol7ls B7hE 111 g B7HE B9 A
Y5t Geriatric depression scale-short form (GDS-SF)
8 AEEAE AGste] AA 2£2 WA E

g YA Y 859] Agk AL S BH7}5H= Korean modified

(K-FAST)=

Barthel Index (K-MBDE E3f Zof] =& Hr}stgct. QT
A B4 2 75 2o ZAE BIAET F HES T
SE(NIHSS), 23 = (GDS-SF), F4H8%HA5(CCAS) 4
715 #E(mRS)E 7t H2F AH7 2 AS vist
H, Q1A]7]5(K-MMSE), ¥ 7]5(Fugl-Meyer Assessment),
°0]57]5(FAC),

2101715 (K-FAST), 477]5(ASHA-

NOMS) 2 QBT S+ P(K-MB)E H47t $245 4
47t 2 2L Yuidiek 87h thad Z15 87t Bk 7]

= Al i, 2y 371 Al A, 71E AREE 2

3L 9 WSk 217 BASH AT
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2012'3 8-2015'3 5E7IA| L 971 2Ho{ Jof| st
2 24 =IEF 8AH(n=10,636)

H|2| L2 (n=2,626)
> - H0AHR(n=2,275)
|l -3 Z2Y W MY (n=351)

KOSCO i &0 &2/ (n=8,010)

%E%”’-l.*(n 152)
- 27| Y3 & 39 23|(n=152)

y

[
N
R
-l

N
g
oy

10{ £0|(n=7,858)

=97 2|2 = At |3 $2f(n=4,850)
247|218 3 E|Y 34 2YE B (n=297)

A 4

597|272 Eft 22 B |2 YR = BAH(n=2,711)

| } }

S B9l AEO[stT T BAH(n=1,504) EF2l HOIBHT HE EHAH(n=745) Qo9 el 2089 Al B13F (n=462)
At (n=26) At (n=12) At (n=13)
7| Z2ZAFHE (n=246) 7] 2324 745 (n=266) 7 22ZAF 75 (n=146)
A 4 A 4 \4
S IR A 2 A2 a IR A 24 ZAL 21 S IR A 2N A RIE
(n=1,232) (n=467) (n=303)
| ASAMBHVBAE (n=1,232) | | USWEHYUSAZ (n=467) | | HIRISAHEBALZ (n=303)

JE 1. AR 2%k
KOSCO=Korean Stroke Cohort for Functioning and Rehabilitation.

2. EApury zn

gl ATEATA % G S0 e HuL 7]
24 BAZ A8HAt. WEAARIAL, AFABAY 1, BA (HAIKLY| O17EH U QAN £
A AFARRALY 209 A%F WSS vlw) HE% W 3AY A 1 2A4E AR WEA
7] 915 ANOVA B4 ANSIGTh B8 5 2 700 a4 BARIAT 1,232, ISABAUBAL 4679, ¥ W5
WS BHL S5 Tukey WAIS BETAF B2 AP3RE ATHAT 30399 A7 L J4H S B 13 Lk,
thoMFY Bhol lolAR AAS A8 A5Y W WEATARIAT 9 HBATAABRZAAN HWFAT

9 As BHEFTELE, HFY U s A A& Bl B go, d & % eTES
0

IE-2)% 7|S3I9Th pako] 0.05 HlEhe BAHOR 99 ArHp<0.05). HHHATAS(CCAS)E MR EAEH B A
ulgt A0 7h5ESleIth BE BHL spss HA 24.0 (BM  AFARATEAT L YEABALEAZ w5 S5
Corp )& A1&3to] 43t eArt. E9ITH(p<0.05). FEATATAE L AZALALAL

oA HYFALAZLo vlE] Bt W2 ¥ N erEg B
HTHp<0.05).
HEF EAA AFATHALEAZANA FFAL A
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£ 1. Q704 978 2 99E 54

HEMEX| 5 (n=1,699)

HIESMHER 22

=5 UENSHUSNZ  USHATALKZ (n=303) p-value
(n=1,232) (n=467)
Lol (Al 63.9+13.2 65.8+13.0 67.7+13.5 <0.001*
A (d/d:014) 56.9%:43.1% 55.9%:44.1% 42.9%:57.1% <0.001*
A AR (kg/m?) 23.6+3.4 235+3.4 23.0+3.0 0.033*
WS+ (%) <0.001*
258w &9 olst 30.9 43.6 51.2
sty &9 20.3 155 14.4
I5S £ 29.9 25.4 24.1
gty &< ol4 19.0 15.5 10.4
AEAR}
iA=Ly 57.7 50.7 56.1 0.036*
i 23.0 21.8 18.7 0.261
SRRl Ak, 6.1 35 6.0 0.092
AEAE 8.3 7.5 7.4 0.299
IAAEF 9.5 7.0 8.6 0.787
SRR $(CCAS) 3.2£19 3.1+1.8 3.9+1.9 0.018*
WA 7]54%(premorbid mRS) 1.0+1.7 09+1.6 0.6+1.3 <0.001*
HES EAGIRAAN HEFSEEL HES 69.0%:31.0% 75.8%:24.2% 70.6%:29.4% 0.022*
9 7Y HEE 25 (NIHSS) 9.4+8.3 9.0+£8.0 9.0+£9.4 0.658
Iy 7 75 E
?17)7]%5-(K-MMSE) 17.7£10.3 16.4+10.9 16.6£10.7 0.075
25715 (Fugl-Meyer Assessment) 47.0£35.8 51.2438.8 56.1+40.3 <0.001*
0]-57]5(Functional Ambulatory Category) 1.0+15 1.4+1.7 1.7+19 <0.001*
2715 (AHSA-NOMS) 45%2.6 4.6+2.6 45%2.6 0.463
910}7]%5(Short K-FAST) 10.7£6.9 10.0£7.2 10.0+6.9 0.106
F471 AR 4 717HD) 16.8+17.0 17.1+16.4 17.1£16.6 0.921
z27] A8 T8 AP H&EF SSE(NIHSS) 7.6+6.7 8.0+7.1 8.3%9.1 0.658
27 A7 28 Y 7552
212]7]%5(K-MMSE) 18.5%£10.0 18.749.8 18.8+10.2 0.255
2575 (Fugl-Meyer Assessment) 54.8+37.8 52.4+37.7 55.3+£39.0 0.844
0]%57]%5(Functional Ambulatory Category) 1.5+1.7 1.5+1.7 1.7+1.8 0.435
A+717]%5(AHSA-NOMS) 4.8425 4.8+2.4 5.1+2.4 0.212
910]7]%5-(Short K-FAST) 10.8+6.8 10.8+6.9 11.1£6.9 0.130
24 = (GDS-SF) 7.9+4.1 8.1+4.3 7.6%4.0 0.470
AR &5 2423 (K-MBI) 42.2434.4 41.9433.4 45.1435.2 0.365

EDECEN

Screening Test; GDS-SF=Geriatric depression scale-short form; K-MBI=Korean modified Barthel Index. *p<0.05.

HEEHA = WEE. CCAS=combined condition- and age-related score; mRS=modified Rankin scale; NIHSS=National
Institutes of Health Stroke Scale; K-MMSE=Korean Mini-Mental State Examination; AHSA-NOMS=the American Speech-Language-

Hearing Association National Outcome Measurement System Swallowing Scale; Short K-FAST=Short Korean Version of the Frenchay Aphasia
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A 2 A AEA 220 6] 184 HEF vlgo] &
IS ETHp<0.05). HEF T 7Y HEF F3&, <

A71s, A71s, dol7lsolie Al ZolA ol Aol&
A =

AIAE 9 AEASALRAZ ]9

Ho|A] koot
o)A HEAE
FAM =2 715E EATHp<0.05). #4871 A=

2 ASATAREATE, JSAGALdEAE, vPSAE

+&71%, ols7ls A= vdE

14 7]

ALl A 242 16.8<,
Ho|A] LUTHE 1.

17.1%9, 17.192 |93 Zol&

2. 7|1F AEe| 7155 ot

27] 347] QAR B AW 712 WA 1%
ASATIAL, AFAGALIAT @ v FALAAZY
2% 355, AA75, €575, o155, 45,
A7) &
OIOITHGE 1).

2 A @ o) JEE 242t $O3 Kol g Mol

3. ' 37HE AlFel 7|5 It
w3

HE A A BFoM A4 HES 355,

i)
™
of
)
o
1o
ﬁ}l_l
=
M4
o
u
Jo
1o
=
o
4

7} IHEE A H(p<0.05). ET
7150l o] AEABANRATOA WEAL

=, HASAZARGEAT HF 2 {olsHAl &2

Of_t ol BEH A (p<0.05, 719 2).

2 U229 3L NAAA 75 $£2 9D Fof A% W3t

HEMHeX|22(n=1,699) _

i BB ER(1=303)

oo HEMENUSZ(=1,232)  LSMEHUBKIR(1=467)
o
x7| X|= ° =7 X|= o 7| X= °
e wmammam 072 wsakwaw I00E wwanmum

&% 5= (NIHSS) 7.6£6.7 5.146.3*" 8.0£7.1 6.5%7.7* 8.349.1 7.3+9.3"
147]%5(K-MMSE) 185£10.0  22.1+85"7  18.749.8 20.6+9.4” 18.8+10.2  20.6%9.2”
5715 (EMA) 54.8437.8  66.1£34.9"  524%377  62.7£38.0°  553%£39.0  63.4+39.6"
°]%71%(FAC) 1.5+1.7 2.841.9" 15+1.7 2.6+2.17 1.7+1.8Y 2.742.2%
A7) (AHSA-NOMS)  4.8+2.5 6.1£1.7° 4.8+2.4 5.842.0% 5.142.4” 5.5+2.3"
do17]%5(Short K-FAST) ~ 10.8+6.8  13.0£6.5""7  10.84£6.9 11.747.0” 11.146.9” 11.74£6.9"
9274 % (GDS-SF) 7.9%4.1 6.7+4.1 8.144.3 7.4+4.4” 7.6+4.0 7.144.3
Ao} &= (K-MBI) 4224344 66.3%33.6™  41.9+33.4  615+38.0"  45.1%352  59.5+41.37
@9l=8+ + WAL NIHSS=National Institutes of Health Stroke Scale; K-MMSE=Korean Mini-Mental State Examination; FMA=Fugl-
Meyer Assessment; FAC=Functional Ambulatory Category; AHSA-NOMS=the American Speech-Language-Hearing Association National
Outcome Measurement System Swallowing Scale; Short K-FAST=Short Korean Version of the Frenchay Aphasia Screening Test; GDS-
SF=Geriatric depression scale-short form; K-MBI=Korean modified Barthel Index. “p<0.05, compared with value at baseline; "p<0.05,
compared with the Intra-hospital transfer group; “p<0.05, compared with the non-intensive rehabilitation group.
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ABSTRACT

The aim was to investigate the effects of intensive inpatient rehabilitation during the subacute phase to improve functional
recovery at 3 months after stroke onset in patients with severe stroke. This study presents the retrospective analysis of the
Korean Stroke Cohort for Functioning and Rehabilitation. The stroke patients who were not discharged home were defined
as severe stroke patients requiring additional inpatient care. Among the severe stroke patients, those who were transferred
to the rehabilitation unit of the same hospital were defined as the intra-hospital transfer group; those who were transferred
to the rehabilitation units of other hospitals or rehabilitation specialty hospitals were defined as the inter-hospital transfer
group; and those who were transferred to nursing hospitals, oriental hospitals, or nursing homes were defined as the non-
intensive rehabilitation group. Multifaceted face-to-face functional assessments, including the National Institutes of Health
Stroke Scale (NTHSS) and the Korean Modified Barthel Index (K-MBI), obtained from baseline to 3 months after stroke onset.
Multifactorial functional assessments were compared among the three groups by ANOVA with post hoc analysis. In terms of
the change from baseline to 3 months, a significant improvement decrease in NIHSS and K-MBI was observed in the intra-
hospital transfer group, followed by the inter-hospital transfer group, then the non-intensive rehabilitation group, respectively
(p<0.05). This study demonstrated that intensive inpatient rehabilitation in the same hospital during the subacute phase could

significantly improve functional outcome at 3 months after stroke onset in patients with severe stroke.
Key words: Stroke; Rehabilitation; Transfer; Activities of daily living; Cohort
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Key messages
(D What is known previously?

Acute rehabilitation is essential for rapid neurological re-
covery after a severe stroke. However, nothing is known
about an effective medical delivery system for the long-
term recovery of stroke patients.

@ What new information is presented?

Patients transferred within their first acute care hospi-
tal for intensive rehabilitation had better outcomes at 3
months than those transferred elsewhere.

(® What are implications?

A more effective medical delivery system for stroke pa-
tients consists of the acute care hospital, followed by
transfer to the rehabilitation unit of the same acute care
hospital, and then to a recovery phase rehabilitation
medical facility.

Introduction

The incidence of stroke increases with advancing age. In
South Korea, stroke has emerged as one of the most critical
health problems, due to population aging. Stroke is recognized
as one of the top-three causes of disability worldwide. Post-
stroke disabilities, such as cognitive, motor, mobility, swallow-
ing, and speech impairments, deteriorate patients’ quality of
life, intensify the burden on their families, and increase social
costs. Although stroke mortality has decreased with advances
in acute-phase stroke treatment, the number of people with
disabilities from stroke remains consistently above 250,000.

In an effort to establish a comprehensive rehabilitation
healthcare delivery system encompassing “acute phase—re-
covery phase—maintenance phase and community-integrat-

ed care,” the Ministry of Health and Welfare of South Korea

www.phwr.org Vol 16, No 41, 2023

initiated a pilot program for the designation and operation of
rehabilitation healthcare facilities in 2017. From March 2020
to February 2023, 45 facilities nationwide were operated as
designated rehabilitation healthcare facilities, and the num-
ber of designated facilities was increased to 53 in March 2023.
Rehabilitation healthcare facilities are hospitals that provide in-
tensive inpatient rehabilitation therapy for patients with stroke
in the recovery phase. They offer two significant advantages.
First, compared to acute care hospitals, rehabilitation health-
care facilities frequently provide integrated nursing and care-
giving services, thus alleviating the financial burden on patients
and their caregivers. Second, these facilities allow for up to 180
days of inpatient treatment, enabling prolonged, intensive re-
habilitation therapy within a single hospital. These advantages
have led to an increasing trend of patients with subacute stroke
being transferred to other rehabilitation healthcare facilities in-
stead of being referred to the rehabilitation department of the
acute care hospital. The timing of transfers varies. Although
some patients are transferred shortly after conclusion of acute-
phase treatment, patients are increasingly being transferred
rapidly, without adequate confirmation of neurological stabil-
ity following the stroke.

Given the trend of bypassing the rehabilitation department
at acute care hospitals among patients with stroke, we herein
aimed to investigate the most effective healthcare delivery sys-
tem for those who require inpatient rehabilitation therapy. We
intended to propose an effective healthcare delivery system for
rehabilitation of patients with stroke by comparing the out-
comes of patients who underwent rehabilitation therapy at the
rehabilitation department of their initial acute care hospital,
patients who received rehabilitation therapy at another hospi-

tal, including rehabilitation healthcare facilities, and patients
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who were transferred to a long-term care (LTC) hospital.

Methods

1. Participants

We used the data of the first-onset stroke cohort from the
Korean Stroke Cohort for Functioning and Rehabilitation
(KOSCO) study. This cohort was established between August
2012 and May 2015, encompassing 10,636 individuals who
were admitted through the emergency department in nine hos-
pitals across the nation (Samsung Medical Center, Severance
Hospital in Sinchon, Konkuk University Hospital, Chungnam
National University Hospital, Chonnam National University
Hospital, Yangsan Pusan National University Hospital,
Kyungpook National University Hospital, Wonkwang
University Hospital, and Jeju National University Hospital).
Of these patients, 8,210 had cerebral infarction and 2,426 had
cerebral hemorrhage. Of the 10,6306 patients, 7,858 consented
to long-term follow-up. Detailed protocols for KOSCO have
been described in a previous publication [1]. For our study, we
included 2,711 individuals from the 7,858 patients who con-
sented to long-term follow-up, after excluding 4,850 who were
discharged home after initial acute-phase treatment and 297
with unclear discharge destinations. These 2,711 patients with
stroke who were not discharged home were defined as patients
with severe stroke who required additional inpatient rehabilita-
tion therapy.

We defined patients who received comprehensive, inten-
sive rehabilitation treatment at the rehabilitation department
of their initial acute care hospital as the “intra-hospital transfer
group.” Those who received comprehensive, intensive reha-

bilitation treatment at the rehabilitation department of another
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hospital or a rehabilitation healthcare facility were classified as
the “inter-hospital transfer group.” Meanwhile, patients who
were transferred to LTC hospitals or facilities, or Korean medi-
cine hospitals were defined as the “non-intensive rehabilitation
group.” Of the total cohort of 2,711 individuals, 55.5% (1,504
individuals) were in the intra-hospital transfer group, 27.5%
(745 individuals) in the inter-hospital transfer group, and
17.0% (462 individuals) in the non-intensive rehabilitation
group. Approximately 81.9% (n=1,232) of the 1,504 patients
in the intra-hospital transfer group, 62.7% (n=467) of 745 pa-
tients in the inter-hospital transfer group, and 65.6% (n=303)
of 462 patients in the non-intensive rehabilitation group were
followed up at 3-month post-stroke (Figure 1).

We obtained clinical characteristics, such as comorbidities,
and demographic characteristics, such as age, sex, education
level, and pre-stroke dependence, from patients’ medical re-
cords. Comorbidities were assessed using the combined condi-
tion- and age-related score based on the Charlson Comorbidity
Index (CCAS) [2]. Pre-stroke functional status was evaluated
using the modified Rankin scale [3]. Stroke risk factors were
identified through medical records, and the duration of initial
acute-phase inpatient treatment was also identified.

The baseline for the functional level was set as the day of the
transfer to the rehabilitation department at the same hospital
for the intra-hospital transfer group and the day of discharge
from initial inpatient treatment for the inter-hospital transfer
and non-intensive rehabilitation groups. One-to-one in-per-
son assessments for stroke severity were conducted at baseline
and at the 3-month follow-up using the National Institute of
Health Stroke Scale, cognitive function using the Korean Mini-
Mental State Examination, motor function using the Fugl-

Meyer Assessment, mobility using the Functional Ambulatory
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Acute first-ever stroke patients admitted to the nine
participating hospitals from August 2012 to May 2015
(n=10,636)

Excluded (n=2,626)

A 4

- Refused to participate (n=2,275)
- Death before participation (n=351)

A4

Agreed for enroliment of the KOSCO
(n=8,010)

Drop out (n=152)

y

" - Withdrawal (n=152)

Agreed for repeated long-term follow up after discharge
(n=7,858)

Discharge to home after acute care

A 4

hospitalization (n=4,850)
Unknown discharge destination (n=297)

Y

Patients not discharged home after acute care hospitalization
(n=2,711)

| |

}

Patients who transferred to REH department
in the same hospital (n=1,504)

Patients who transferred to REH department
in the other hospital (n=745)

Patients who transferred to other department
in the other hospital or other institution
(n=462)

Deaths (n=26)
Lost to follow up (n=246)

4 4

Deaths (n=12)
Lost to follow up (n=266)

Deaths (n=13)
Lost to follow up (n=146)

A

Follow-up at 3 months after stroke onset
(n=1,232)

Follow-up at 3 months after stroke onset
(n=467)

Follow-up at 3 months after stroke onset
(n=303)

. .

l

Intra-hospital transfer group (n=1,232) | |

Inter-hospital transfer group (n=467) |

| Non-intensive rehabilitation group (n=303)

Figure 1. Summary of the study population
KOSCO=Korean Stroke Cohort for Functioning and Rehabilitation.

Category, dysphagia using the American Speech-Language—
Hearing Association National Outcome Measurement System
Swallowing Scale (ASHA-NOMS), and speech using the
Korean Version of the Frenchay Aphasia Screening Test. A
survey was conducted, which used the Geriatric Depression
Scale-Short Form to assess the emotional state, and the Korean
modified Barthel Index (K-MBI) to assess the severity of dis-
ability hindering activities of daily living (ADLSs). The scores
for these eight comprehensive functional assessments were ob-
tained at baseline and at the 3-month follow-up, and chang-
es in the scores at 3 months as compared to baseline were

analyzed.

www.phwr.org Vol 16, No 41, 2023

2. Method of Analysis

Participants’ demographic and clinical characteristics were
analyzed using descriptive statistics. Continuous variables were
compared among the intra-hospital transfer, inter-hospital
transfer, and non-intensive rehabilitation groups by using anal-
ysis of variance. Furthermore, continuous variables were com-
pared between two groups by using Tukey’s post-hoc compari-
son. Categorical variables were analyzed using chi-square tests.
Continuous variables are presented as mean (standard devia-
tion), and categorical variables are presented as number (per-
centage). A p-value <0.05 was deemed statistically significant.

All analyses were conducted using SPSS 24.0 software (IBM

Corp.).
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Results

1. Demographic and Clinical Characteristics

Table 1 shows the demographic and clinical characteristics
of 1,232 patients in the intra-hospital transfer group, 467 pa-
tients in the inter-hospital transfer group, and 303 in the non-
intensive rehabilitation group who completed the 3-month
follow-up assessment. Compared with the non-intensive reha-
bilitation group, the intra- and inter-hospital transfer groups
were younger and had a higher percentage of males and higher
education levels (p<0.05). The CCAS was significantly higher
in the non-intensive rehabilitation group than in the intra- and
inter-hospital transfer groups (p<0.05). The intra- and inter-
hospital transfer groups had a lower pre-stroke functional sta-
tus than the non-intensive rehabilitation group (p<0.05).

In terms of the stroke characteristics, the percentage of
cases of ischemic stroke was significantly higher in the inter-
hospital transfer group than in the intra-hospital transfer and
non-intensive rehabilitation groups (p<0.05). Although stroke
severity, cognitive function, swallowing, and speech did not
significantly differ among the three groups at 7-days post-
stroke, motor functions and mobility parameter measures were
significantly higher in the non-intensive rehabilitation group
than in the intra- and inter-hospital transfer groups (p<0.05).
The duration of acute-phase inpatient treatment did not dif-
fer significantly among the intra-hospital transfer (16.8 days),
inter-hospital transfer (17.1 days), and non-intensive rehabili-

tation (17.1 days) groups (Table 1).

2. Baseline Functional Assessment
At the baseline (at the end of acute-phase inpatient treat-

ment), the three groups showed no significant differences in

1384

stroke severity, cognitive function, motor function, mobility,

swallowing, speech, depression, and disability (Table 1).

3. Three-month Functional Assessment

At 3-month post-stroke, all three groups showed signifi-
cant improvements in stroke severity, cognitive function, mo-
tor function, mobility, swallowing, speech, depression, and dis-
ability parameters (p<0.05; Table 2).

In terms of the level of change at 3 months from the base-
line, the intra-hospital transfer group showed the most signifi-
cant reduction in stroke severity, followed by the inter-hospi-
tal transfer group and the non-intensive rehabilitation group
(p<0.05). The improvement in swallowing function assessed
with the ASHA-NOMS was significantly higher in the intra-
hospital transfer group than in the inter-hospital transfer and
non-intensive rehabilitation group, and improvement in ADLs
assessed using the K-MBI was most significant in the intra-
hospital transfer group, followed by the inter-hospital trans-
fer group and the non-intensive rehabilitation group (p<0.05,

Figure 2).

Discussion

The results of this study showed that patients with severe
stroke who required inpatient rehabilitation therapy in the
intra-hospital transfer group showed significantly greater im-
provements in stroke severity, cognitive function, swallowing
function, speech, and disability level at the 3-month follow-up
than those in the inter-hospital transfer and the non-intensive
rehabilitation groups. The inter-hospital transfer group exhib-
ited significant improvements in stroke severity and swallow-

ing function at the 3-month assessment as compared to the
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Table 1. Distribution of general and clinical patient characteristics

Intensive rehabilitation group (n=1,699)

Non-intensive

Variable Intra—hospital Inter—hospital  rghabilitation group p-value
transfer group transfer group (n=303)
(n=1,232) (n=467)

Age (yr) 63.9£13.2 65.8+13.0 67.7£13.5 <0.001*
Sex (male: female) 56.9%:43.1% 55.9%:44.1% 42.9%:57.1% <0.001*
Body mass index (kg/m?) 23.6+3.4 23.5+3.4 23.0£3.0 0.033*
Educational level (%) <0.001*

Elementary school degree or less 30.9 43.6 51.2

Middle school degree 20.3 15.5 14.4

High school degree 29.9 254 24.1

Bachelor's degree or more 19.0 15.5 10.4
Medical history (%)

Hypertension, Yes 57.7 50.7 56.1 0.036*

Diabetes mellitus, Yes 23.0 21.8 18.7 0.261

Coronary heart disease, Yes 6.1 3.5 6.0 0.092

Atrial fibrillation, Yes 8.3 7.5 7.4 0.299

Hyperlipidemia, Yes 9.5 7.0 8.6 0.787
CCAS 3.2419 3.1+£1.8 3.9+19 0.018*
Premorbid mRS, score 1.0+1.7 0.9£1.6 0.6%1.3 <0.001*
Stroke type (ischemic:hemorrhagic), % 69.0:31.0 75.8:24.2 70.6:29.4 0.022
NIHSS at 7 days after stroke onset 9.4+8.3 9.0£8.0 9.0+£9.4 0.658
Functional level at 7 days after stroke onset

K-MMSE 17.7£10.3 16.4+10.9 16.6+£10.7 0.075

Fugl-Meyer Assessment 47.0+35.8 51.2+38.8 56.1+40.3 <0.001*

Functional Ambulatory Category 1.0£1.5 1.4+1.7 1.7£1.9 <0.001*

AHSA-NOMS 45+2.6 4.6%£2.6 45%2.6 0.463

Short K-FAST 10.7£6.9 10.0£7.2 10.0+£6.9 0.106
Duration of acute care facility hospitalization, days 16.8+17.0 17.1+16.4 17.1+16.6 0.921
NIHSS at baseline 7.6+6.7 8.0+7.1 8.319.1 0.658
Functional level at baseline

K-MMSE 18.5+10.0 18.7£9.8 18.8+£10.2 0.255

Fugl-Meyer Assessment 54.8+37.8 52.4+37.7 55.3£39.0 0.844

Functional Ambulatory Category 1.5+1.7 1.5+1.7 1.7+£1.8 0.435

AHSA-NOMS 4.842.5 4.8+42.4 51+£2.4 0.212

Short K-FAST 10.8+6.8 10.8+£6.9 11.1£6.9 0.130

GDS-SF 7.9+4.1 8.114.3 7.6+4.0 0.470

K-MBI 42.2+34.4 419+33.4 45.1£35.2 0.365

Values are presented as mean=tstandard deviation or percentage. CCAS=combined condition- and age-related score; mRS=modified Rankin
scale; NIHSS=National Institutes of Health Stroke Scale; K-MMSE=Korean Mini-Mental State Examination; AHSA-NOMS=the American
Speech-Language-Hearing Association National Outcome Measurement System Swallowing Scale; Short K-FAST=Short Korean Version of the

Frenchay Aphasia Screening Test; GDS-SF=Geriatric depression scale-short form; K-MBI=Korean modified Barthel Index. *p<0.05.
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Table 2. Change of physical impairments and functional outcome from baseline to 3 months after stroke onset

Intensive rehabilitation group (n=1,699)

Non-intensive rehabilitation group

Functional Intra—hospital transfer group Inter—hospital transfer group (n=303)
assessment (n=1,232) (n=467)

Baseline 3 months Baseline 3 months Baseline 3 months
NIHSS 7.6+6.7 5.1+6.3% 8.047.1 6.5+7.7* 8.3+9.1 7.3+9.3Y
K-MMSE 18.5+£10.0 22.1+8.5% 18.749.8 20.6+9.4” 18.8+10.2" 20.6+9.27
FMA 54.8+37.8 66.1434.9" 52.4+37.7 62.7+38.07 55.3+39.0" 63.4+39.6Y
FAC 1.5+1.7 2.841.9Y 1.5%1.7 2.6+2.1° 1.741.8" 2.742.2°
AHSA-NOMS 4.842.5 6.1+1.7%% 4.8+2.4 5.842.0* 5.1+2.4" 55+2.3Y
Short K-FAST 10.8+6.8 13.046.5** 10.8£6.9 11.747.0° 11.1+6.9” 11.7+6.9”
GDS-SF 7.9+4.1 6.7+4.1° 8.1+4.3 74444 7.6+4.0 7.1+4.3Y
K-MBI 42.2434.4 66.3433.6** 4194334 61.5+38.07 45.1435.2 59.5+41.3”

Values are presented as meanz*standard deviation. NIHSS=National Institutes of Health Stroke Scale; K-MMSE=Korean Mini-Mental State
Examination; FMA=Fugl-Meyer Assessment; FAC=Functional Ambulatory Category; AHSA-NOMS=the American Speech-Language-
Hearing Association National Outcome Measurement System Swallowing Scale; Short K-FAST=Short Korean Version of the Frenchay Aphasia

Screening Test; GDS-SF=Geriatric depression scale-short form; K-MBI=Korean modified Barthel Index. “p<0.05, compared with value at

baseline; *p<0.05, compared with the Intra-hospital transfer group; “p<0.05, compared with the non-intensive rehabilitation group.

non-intensive rehabilitation group, but no significant differ-
ences in cognitive function, speech, and disability were noted.
Furthermore, the improvement in stroke severity and disabil-
ity from baseline to the 3-month follow-up was highest in the
intra-hospital transfer group, followed by the inter-hospital
transfer group and the non-intensive rehabilitation group.
These results suggest that receiving rehabilitation therapy at
the rehabilitation department at the same hospital that provid-
ed the acute-phase treatment is the most effective approach to
facilitate recovery up to 3 months post-stroke.

There may be several reasons underlying the superior out-
comes of the intra-hospital transfer group. First, neurological
deterioration in the subacute phase can be quickly addressed
at acute care hospitals. Early neurological deterioration occurs
in approximately 20% to 40% of patients with stroke and ap-
propriate treatment of neurological deterioration is known
to have a significant impact on stroke recovery [4]. Although

the incidence of neurological deterioration declines over time

1386

following stroke onset, approximately 20.3% of patients may
experience neurological deterioration even by 1 week after
stroke onset [1,2]. One key advantage for patients with severe
stroke who were transferred to the rehabilitation department
of their initial acute care hospital is the timely monitoring and
treatment by neurologists or neurosurgeons who were respon-
sible for acute-phase treatment upon neurological deteriora-
tion in the sub-acute phase. Quick response to neurological de-
terioration in the subacute phase may have positively facilitated
recovery up to 3 months after stroke onset.

Second, various underlying medical conditions can be
adequately managed while a patient stays in the acute care
hospital. As a result of population aging, the majority of pa-
tients with stroke have various underlying medical conditions.
Additionally, improvements in acute stroke care have led to
an increase in the survival of patients who sustained a severe
stroke. Consequently, the number of patients with stroke who

are vulnerable to complications have increased [5]. Patients

www.phwr.org Vol 16, No 41, 2023
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Figure 2. Improvements of physical impairments and functional outcome from baseline to 3 months after stroke onset among the

three groups

(A) Improvements of National Institutes of Health Stroke Scale (NTHSS) at 3 months after stroke onset in each group. (B) Improvements of
Korean Mini-Mental State Examination (K-MMSE) at 3 months after stroke onset in each group. (C) Improvements of Fugl-Meyer Assessment
(FMA) at 3 months after stroke onset in each group. (D) Improvements of Functional Ambulatory Category (FAC) at 3 months after stroke onset
in each group. (E) Improvements of the American Speech-Language-Hearing Association National Outcome Measurement System Swallowing
Scale (AHSA-NOMS) at 3 months after stroke onset in each group. (F) Improvements of Short Korean Version of the Frenchay Aphasia
Screening Test (Short K-FAST) at 3 months after stroke onset in each group. (G) Improvements of Geriatric depression scale-short form (GDS-

SF) at 3 months after stroke onset in each group. (H) Improvements of Korean modified Barthel Index (K-MBI) at 3 months after stroke onset

in each group. *p<0.05, compared between the two groups.

with severe stroke with several underlying conditions require
professional management of their comorbidities during the
subacute phase of stroke and are also vulnerable to stroke com-

plications. Patients who are transferred to the rehabilitation

www.phwr.org Vol 16, No 41, 2023

department within their acute care hospitals can receive mul-
tidisciplinary team care for their underlying conditions or
complications. Adequate management of underlying medical

conditions and complications in patients with a high risk of
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complications, such as those in the subacute phase, may have
improved their outcomes by the 3-month follow-up.

Third, acute stroke treatment encompasses not only medi-
cal or surgical treatment, but also rehabilitation treatment.
Guidelines for stroke treatment in several countries also em-
phasize the need for and importance of rehabilitation [6].
Rehabilitation is a critical element in the treatment of patients
with stroke. Starting rehabilitation treatment within the acute
care hospital ensures consistency and continuity in the pa-
tient’s care. Consistency and continuity can provide psycho-
logical stability for patients with stroke, as they begin inpatient
intensive rehabilitation treatment in a familiar environment [7].
Psychological stability has been reported to strengthen patient
participation in and motivation to take part in treatment [7].

Fourth, setting up a long-term rehabilitation treatment
plan for patients with stroke and educating patients and their
caregivers are essential roles of the rehabilitation department
at acute care hospitals. Education on risk factors, such as blood
pressure control and diabetes mellitus management, and drug
therapy education for secondary prevention can be provided
within a few days, and patients and caregivers can understand
and implement these measures within a few days. In contrast,
predicting the prognosis of various disabilities that occur after
a stroke, including cognition, motor function, mobility, swal-
lowing, and speech impairments, which were analyzed in this
study, making long-term plans, and providing relevant educa-
tion requires an extended period of time [8]. Patients need time
to acquire new skills and improve their functions at their cur-
rent level of disability. Setting up long-term rehabilitation plans
and educating patients and caregivers is a complex process,
which requires the involvement of a multidisciplinary team led

by the rehabilitation department in acute care hospitals [9].

1388

Education can significantly impact the long-term recovery and
prognosis of patients with stroke by increasing their and their
caregivers’ understanding of intensive rehabilitation treatment
and providing clear guidelines.

The Ministry of Health and Welfare launched a pilot proj-
ect called “Discharge support and community referral of acute
patients” in December 2020, with the aim of comprehensively
evaluating the condition of patients at the time of discharge
from acute hospitals and establishing appropriate discharge
plans. The involvement and expertise of rehabilitation medi-
cine specialists in acute hospitals are critical to establishing
appropriate discharge plans for patients with acute stroke.
Rehabilitation departments in acute care hospitals have multi-
disciplinary teams equipped for assessment, planning, and pro-
viding education. Hence, such teams can help establish long-
term plans for patients with stroke and facilitate a systematic
decision-making process for the discharge destination for opti-
mal treatment of patients with stroke.

In conclusion, this study examined the healthcare delivery
system for patients with severe stroke who require inpatient
rehabilitation therapy and determined that the ideal health-
care delivery should be in the order of acute-phase treatment
followed by subacute rehabilitation therapy in the initial acute
care hospital and then care at a rehabilitation healthcare facility
during the recovery phase. Such a system allows for the optimal
recovery from stroke through the management of neurological
deterioration and complication, and guarantees continuity and
consistency of intensive rehabilitation therapy, long-term reha-

bilitation therapy plans, and patient education.
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Changes in the Domestic Tobacco Market and Tobacco Products,
and Challenges to Prepare Strategies for Response
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ABSTRACT

As the range of tobacco products diversifies, the perception that “tobacco=cigarette” remains unchanged, which calls for
changes in tobacco control policies. This study focuses on identifying the types and characteristics of tobacco products besides
cigarettes available and used in Republic of Korea (ROK), as well as anticipating products that are likely to enter the country
in the future. The study investigated the official websites and social media channels of major tobacco manufacturers and
analyzed recently sold electronic cigarettes (e-cigarettes) by visiting offline stores. New tobacco products have been launched
using marketing messages like odor reduction and reduced harm, while smokeless tobacco products are sold in various types.
Tobacco companies are using “smoke-free” expressions to describe the lower risk of new tobacco products compared to
conventional cigarettes. The devices of heated tobacco products provide a cleaner and more convenient smoking experience,
with a growing number of flavors. E-cigarettes have become very diverse, with over 40 types of devices and 200 types of
liquids sold in a single store, classified according to the method of inhaling, nicotine content, and flavor and aroma. Future
tobacco products anticipated in ROK is “nicotine pouch” which is similar to snus and contains nicotine powder instead of
tobacco leaves. The emergence of such new tobacco products will bring changes in the tobacco use behavior of Korean smokers
who frequently use multiple tobacco products, and as there is a possibility that new health hazards may occur as a result,

regulatory policies should be prepared by creating scientific evidence such as health impact studies.

Key words: Tobacco; Smoking; Smokeless tobacco; Electronic cigarettes
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Introduction tobacco market, revealed that in 1980, the smoking rate
among adult males was as high as 80% [1]. During that pe-

Today, tobacco products are sold and used in various riod, cigarettes were the exclusive tobacco used by smokers in
forms. An internal document from a multinational tobac- the Republic of Korea (ROK). Most Koreans consider “ciga-
co company, which had conducted research on the Korean rettes” synonymous with “tobacco.” Notably, according to
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Key messages
(D What is known previously?

The variety of tobacco products in the Korean market
has increased, and smokers” behavior has also changed.

(@ What new information is presented?

Cigarettes are marketed as being less harmful to health
and producing less odor, similar to e-cigarettes. Devices
and sticks for HTPs and e-cigarettes are being developed
to make smoking more convenient, clean, and with a
wider range of flavors and scents. There is also a possi-
bility of a new type of tobacco product called “nicotine
pouch” entering the Korean market.

(® What are implications?

To develop tobacco control policies that are suitable for
changing tobacco products, it is necessary to systemati-
cally monitor these changes.

Euromonitor’s 2019 Domestic Tobacco Market Trends report,
cigarettes accounted for 99% of the domestic tobacco mar-
ket by 2013 [2]. In 2023, despite the wide range of tobacco
products available in the ROK besides cigarettes, governments,
politicians, academia, and most people perceive tobacco as
cigarettes.

Our society and governments have made many efforts to
address the smoking problem. The high male smoking rate of
80% in 1980, the entry of multinational tobacco companies
into the Korean tobacco market in the 1990s, and the fierce
market competition among tobacco companies increased the
smoking rate among males and females in their teens and 20s.
In 1995, the National Health Promotion Act was enacted,
and the dangers of smoking were continuously communi-
cated to the public. Simultaneously, efforts to solve the smok-

ing problem were promoted in the ROK and the international

www.phwr.org Vol 16, No 41, 2023

community. Consequently, the World Health Organization
(WHO) Framework Convention on Tobacco Control (FCTC)
entered into force as an international treaty in February 2005.
The WHO FCTC sets out a specific methodology to protect
global health from tobacco use. Furthermore, States Parties to
the Convention are working to protect people’s lives from to-
bacco use by applying the methodology to public health poli-
cies in their countries. The ROK ratified the Convention in
May 2005 and, as a party to the Convention, has been work-
ing to implement its recommendations into domestic law.
Consequently, meaningful tobacco control policies have been
implemented, such as raising the cigarette tax by KRW 500 in
2005, expanding indoor no-smoking areas in 2008, raising
the cigarette tax by KRW 2,000 in 2015, expanding smoking
cessation support services nationwide, and introducing warn-
ing pictures on cigarette packs in 2016.

As social attitudes toward smoking have become more

negative, and the international community has come together

Figure 1. ‘Less Harmful Tobacco’ ads using charcoal filters
Reused from Stanford Research Into the Impact of Tobacco
Advertising (https://tobacco.stanford.edu/cigarettes/filter-safety-
myths/classic-filters/#collection-1) [3]
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to strengthen tobacco control policies, tobacco products and
industries have changed. According to an internal document
from a tobacco company, tobacco companies have long tried
to develop various technologies to prevent the health effects of
smoking, and cigarette filters are a typical example of such ef-
forts. New cigarette products with charcoal added to the filter
were developed and promoted with the concept that the “char-
coal filter” would filter out toxins in cigarette smoke. Figure 1
shows a 1960 advertisement for Liggett and Myers Tobacco
Company’s Lark product with charcoal added to the filter [3].
It advertises that it is less harmful to health than regular ciga-
rettes because the charcoal filter sieves out toxins in cigarette
smoke. They have also developed low-tar, low-nicotine ciga-
rette products and used strategies to convert smokers consider-
ing quitting to users of low-tar, low-nicotine cigarettes. Figure
2 illustrates an example of an ad that creates the perception
that switching to a lower-tar, lower-nicotine product is less

harmful to health [4].

Considering
all I’d heard,

I decided to
either quit

or smoke True.

I smoke True.

~ .}J The low tar, low nicotine cigarette.
i ,  Think about it.

Figure 2. Advertisement to replace smoking with low-tar,

low-nicotine cigarettes
Reused from Stanford Research Into the Impact of Tobacco
Advertising (https://tobacco.stanford.edu/cigarette/img7317/) [4].

1400

Beyond putting filters in cigarettes and developing low-tar,
low-nicotine cigarettes, nicotine delivery systems that could
be used as an alternative to cigarettes were also developed.
Consequently, the electronic cigarette (e-cigarette) or elec-
tronic nicotine delivery system was developed in 2003. Unlike
cigarettes, which deliver nicotine and various toxic substances
generated during combustion, liquid e-cigarettes extract nico-
tine from tobacco without combustion, inhaled through an
electronic device. Additionally, in 2015, multinational tobacco
company began selling heated tobacco products (heat-not-burn
tobacco products) that use electronic devices to heat tobacco
for smoking without burning it. In just a few months, com-
petitors quickly came up with heated tobacco products. Other
non-cigarette tobacco products that predate e-cigarettes and
heated tobacco products include snus, hookah, chewing tobac-
co, snuff, and cigars. The greater the variety of tobacco prod-
ucts, the more choices smokers have, which can make smoking
cessation even more challenging.

With such a wide variety of tobacco products being avail-
able in 2023, tobacco control policies and anti-smoking mes-
sages from when most smokers used cigarettes are likely less
effective. Unlike in the U.S., where an annual prevalence survey
for all tobacco products occurs, there are many tobacco prod-
ucts for which prevalence is unknown in the ROK. The current
law in the ROK allows tobacco manufacturers and importers
to import and sell any tobacco product easily into the country.
New types of tobacco products are entering the domestic mar-
ket without any restrictions. These new tobacco products at-
tract users, and as they are addiction-based products, the num-
ber of users addicted to them can quickly grow. New tobacco
products have turned into an industry that will inevitably pose

many difficulties and opposition to promoting regulatory
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policies in the future. As social awareness of the dangers of
smoking and tobacco products increases, and tobacco control
policies are strengthened, tobacco will continue to evolve like a
virus. With such extensive capital, tobacco companies will find
ways to stay in business. Therefore, it is necessary to have a sys-
tem in place to monitor information about new and other to-
bacco products that may enter the domestic market.

This outlook report aims to examine the types and charac-
teristics of non-cigarette tobacco products sold and used in the
ROK, as well as information on tobacco products that are likely
to enter the country in the future and discuss what should be
considered in developing strategies to respond to changing to-

bacco products based on the findings.

Methods

To investigate the types and characteristics of non-cigarette
tobacco products sold and used in the ROK, as well as informa-
tion on tobacco products that were likely to be introduced into
the country in the future, the websites and official social media
channels of major Korean cigarette manufacturers were first
investigated. The study was conducted over five days—April
3-7,2023. The survey focused on the launch of non-cigarette
tobacco products by major Korean tobacco manufacturers and
recent product changes. Second, to investigate the current sta-
tus of e-cigarettes in offline stores, two investigators visited 10
electronic vape stores in Seoul and Incheon from April 27 to
May 4, 2023. Furthermore, inquiries were sent to the Korea
Electronic Cigarette Association to obtain information on the
liquid e-cigarette products distributed by one domestic liquid
e-cigarette wholesaler. The collected information was orga-

nized into types and characteristics of non-cigarette tobacco

www.phwr.org Vol 16, No 41, 2023

products, as well as tobacco products that were likely to be in-
troduced into the ROK in the future. Additionally, the issues
that needed to be considered to respond effectively to these

changes in tobacco products were discussed.

Results

1. Tobacco Market that Refuses to Give Up:

Launch of Low-odor Cigarettes

Tobacco industries has transitioned from cigarettes to less
harmful tobacco products and are marketing to encourage
cigarette smokers to switch to heated tobacco products and
e-cigarettes. This strategy has also been widely publicized in
the Korean media [5]. With other competitors quickly adopt-
ing similar strategies, Euromonitor’s 2019 Tobacco Market
Outlook report predicted a significant increase in domestic
heated tobacco product sales by 2023 [6], which was accurate.
Furthermore, according to the Ministry of Health and Welfare
announcement at the Tobacco Control Policy Forum held in
September 2022, Euromonitor’s Tobacco Industry Analysis
2022 predicted that domestic sales of heated tobacco products
would increase by approximately 380% in 2020 compared
to 2017. The Tobacco Sales Trends Report by the Ministry
of Economy and Finance shows that heated tobacco prod-
uct sales increased by 482% over the same period, more than
Euromonitor’s prediction [7]. Given these market changes,
cigarettes were assumed to exit the tobacco market quickly.
However, this study found that cigarettes were evolving in a
different direction. A tobacco company launched a new ciga-
rette brand and promoted its patented technology for reducing
cigarette odor applied to the product. The company claimed

to have incorporated three new technologies into its cigarette

1401


http://www.phwr.org

PHWR

filters that reduced cigarette smoke and odor. The new tech-
nologies include the following: (i) the patented technology in-
corporated into the paper in which the cigarettes are wrapped
to prevent odor; (ii) the addition of capsules that flavor the fil-
ter; (iii) the special treatment of the filter area to reduce tobac-
co odor on the hands. Other tobacco companies also continue
introducing new “low-odor” cigarettes similar to the cigarette
brand above.

As mentioned in the introduction, cigarette manufactur-
ers have long developed charcoal filters and sold cigarettes with
actual charcoal filters to reduce users’ awareness of the health
risks of smoking. They also developed and marketed products
with low tar and nicotine to reduce tobacco use’s adverse ef-
fects on health. For smokers burdened by the tobacco odor due
to the recent negative perception of smoking, the “low-odor”
messaging and technology used in the marketing of heated
tobacco products and e-cigarettes are being applied to new
cigarette products. In a previous study [8] that asked cigarette
smokers why they switched to heated tobacco or e-liquid, the
majority said that they disliked the unpleasant tobacco odor
associated with cigarettes. As tobacco manufacturers consider
this to develop new cigarette products, while it is important to
focus policy on new non-cigarette products such as heated and

e-cigarettes, the evolution of cigarettes must also be monitored.

2. Status of Non—cigarette Tobacco Products:
Smokeless Tobacco Products
Recently, tobacco manufacturers have labeled tobacco
products based on the involvement of combustion by naming
cigarettes and cigars “smoked tobacco products” and heated to-
bacco products and e-cigarettes “smokeless tobacco products,”

claiming that the latter does not involve combustion. While
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promoting smokeless tobacco products as products with “revo-
lutionary technology,” under the slogan “smoke-free world,”
they are now marking the transition from smoked tobacco
products to smokeless tobacco products and claiming that this
will have a positive impact on public health [9]. However, con-
trary to the claims of tobacco manufacturers, the expert review
of heated tobacco products submitted to the Ninth Session of
the Conference of the Parties to the WHO FCTC in 2021 [10]
concluded that the aerosol produced by heated tobacco prod-
ucts could be considered tobacco smoke. Therefore, educating
the public, including smokers, is necessary to avoid being mis-
led by tobacco manufacturers’ smokeless tobacco claims for
heated and e-cigarettes.

However, the tobacco industry is promoting information
about its non-cigarette or “smokeless tobacco” products on its
website [9]. Since a tobacco company launched a heated tobac-
co product in 2015, there have been several device upgrades
and recently 4th edition is now available in the market. was
used and then recharged for reuse; however, with upgrades,
the product now allows for using multiple sticks continuously.
Moreover, changes and new technologies have been incorpo-
rated in various aspects, such as portability and design. The
range of heated tobacco products that can be used with elec-
tronic devices is becoming increasingly diverse, catering to dif-
ferent preferences in terms of taste, scent, and nicotine content.
Notably, the domestic market is also seeing a wider variety of
products being released. While competition between tobacco
companies is fierce within the country, they are expanding
their reach overseas by collaborating and selling other compa-
nies’ products [11].

With the advent of heated tobacco products and e-ciga-

rettes, tobacco companies claimed that as the cigarettes they
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had been manufacturing and selling were unhealthy, they spent
considerable money and effort developing “innovative tobac-
co products less harmful to health.” Furthermore, the tobacco
companies emphasized that quitting smoking was the right
thing to do [12]. Nevertheless, these new products encourage
smokers to switch from cigarettes to new products and contin-

ue smoking rather than quit.

3. Status of Electronic Cigarettes and Electronic

Liquids

Electronic cigarette products are largely classified into e-
cigarettes and e-liquids. E-cigarettes are primarily distributed
through vape stores and online sales sites specializing in e-cig-
arettes. As for online purchases, many retailers can be found
on major portals by searching for “e-cigarettes” or “e-liquids.”
As few offline vape stores are licensed and operated as physical
tobacco retailers, e-cigarettes that fall outside the definition of
tobacco in Article 2 of the Tobacco Business Act, such as those
containing stalk nicotine or synthetic nicotine, are sold in of-
fline stores and through online transactions. One vape store in
Incheon visited by the investigators was selling approximate-
ly 40 types of e-cigarettes, where e-liquids were divided into
“mouth-to-lung” and “direct-to-lung” products for manage-
ment and sales. Mouth-to-lung refers to vaping that involves
holding the aerosol in the mouth and sending it to the lungs.
Conversely, direct-to-lung refers to vaping that involves in-
haling and exhaling as much aerosol as possible into the lungs
without holding the aerosol in the mouth. Different vaping
methods can be employed depending on the nicotine content
of the current e-liquid, the reason for using the e-cigarette,
etc. Users seeking a high impact with a high concentration of

nicotine in an e-liquid may prefer the mouth-to-lung method,
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which is more in line with the idea of using e-cigarettes as a
substitute. Contrarily, direct-to-lung involves exhaling large
amounts of aerosol or performing stunts with an e-cigarette
and is used with low-nicotine e-liquids for recreational pur-
poses alongside cigarettes. These are characteristics not found
in traditional cigarette smoking behavior, and they determine
the types of e-cigarettes and e-liquids that can be used. The
products were divided into mouth-to-lung e-cigarettes and
e-liquids and direct-to-lung e-cigarettes and e-liquids. By fla-
vor and aroma, there were e-liquids with traditional tobacco
flavors, e-liquids with and without menthol flavors, e-liquids
with and without refreshing cooling effects, and dessert-like e-
liquids. Tobacco-flavored e-liquids included either no flavor or
mild, roast, and bitter flavors and aromas, while mentholated
or refreshing e-liquids included various fruit flavors. Finally,
the dessert-like e-liquids included flavors and aromas similar
to those used in real desserts, such as condensed milk, tiramisu,
and popcorn. One offline vape store had more than 200 types
of e-liquids for sale.

4. Possibility of Proliferation of New Types of

Tobacco Products, Nicotine Pouches

While the information on sales and usage rates in the ROK
was unavailable, new forms of tobacco products were identi-
fied through portal site searches, and those with the potential
to spread included “nicotine pouches”. It is extremely simi-
lar to traditional snus, but snus contains tobacco powder in a
pouch the size of an adult fingernail, whereas nicotine pouches
contain nicotine powder in a pouch. As snus involves no com-
bustion of tobacco, producing no tobacco smoke, there is no
health risk to others from secondhand smoke, which makes it

widely used in the Nordic countries. While snus is not likely
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to cause respiratory problems as it does not produce smoke, it
is known to increase the risk of oral cancer due to the tobacco
dust in the mouth. However, nicotine pouches do not produce
tobacco smoke and do not involve tobacco dust; they only use
nicotine extracted from tobacco. They are promoted as having
lower health risks compared to traditional snus. It could be ar-
gued that nicotine pouches are similar to nicotine patches and
nicotine gum, which are also used as nicotine supplements,
depending on the view of the product. Continued monitoring
of these products and their manufacturers and sellers will be

required.

Discussion

1. Need to Monitor Tobacco Products and Tobacco
use Behaviors

The perception of tobacco as a cigarette is an obstacle to
strengthening tobacco control policies and protecting people
from tobacco products. As social attitudes toward smoking
have changed negatively, and tobacco control policies have
tightened, tobacco companies have introduced new products
and employed marketing messages that seem to benefit the
health of smokers and encourage them to change their tobacco
use behavior. This trend is expected to continue in the future.
This requires constant and ongoing monitoring of the tobacco
market, tobacco companies, and smoking behavior, among
other things.

In staying abreast of the ever-changing landscape of to-
bacco products, it is crucial to implement a tracking system for
smokers’ rapidly changing tobacco use behavior. Since the in-
troduction of e-cigarettes in 2008 and heated tobacco products

in 2017, many attempts have examined changes in smoking
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behavior among Korean smokers in the form of cross-section-
al studies. These studies reported that 75% of youth smokers
used e-cigarettes and cigarettes together after the introduction
of e-cigarettes in the ROK [13]. It was found that the number
of dual users increased after the introduction of e-cigarettes.
Furthermore, cross-sectional studies have confirmed that these
dual users are likely to show a higher level of nicotine addic-
tion than cigarette smokers [14]. After the introduction of
heated tobacco products in the ROK in 2017, cross-sectional
studies similar to the ones on e-cigarettes were conducted, re-
porting a high ratio of dual users using heated tobacco prod-
ucts and cigarettes among heated tobacco users [15]. These
findings suggest that switching from cigarettes to e-cigarettes
may be less harmful to health, as the tobacco companies claim.
Nonetheless, in reality, smokers’ health could worsen as they
use both cigarettes and e-cigarettes.

It is necessary to collect information about new tobac-
co products and smokers’ tobacco use behaviors, includ-
ing whether any new tobacco products are being mentioned
among smokers and, if so, where they are available, their char-
acteristics, and how they are used. This information will help
develop strategies to stop the spread of new tobacco products.
It will be an important resource for protecting the public’s
health, especially adolescents and women, from emerging pub-
lic health threats. Moreover, by understanding smokers’ rap-
idly changing tobacco use behavior, tobacco cessation support
projects can develop tobacco cessation support programs that
can be applied to changing smoking behavior or modify and

supplement existing programs quickly.
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2. Establishment of Regulations to Prevent

Emerging Tobacco Products from Entering

the Market

Monitoring changes in tobacco products and tobacco use
behavior among smokers can facilitate the continuous evolu-
tion of tobacco control policies. It will also provide opportuni-
ties to respond proactively to tobacco companies’ marketing
strategies and messaging around new tobacco products. Once
tobacco companies’ marketing messages, reinforced by intro-
ducing new tobacco products, have reached a certain level of
diffusion, the voices of health authorities and tobacco control
experts may not be as influential in changing smokers’ percep-
tions. Therefore, it is necessary to monitor tobacco products
and market changes actively—not just passively watching them
but proactively preparing ways to respond. In addition to mon-
itoring new tobacco products, a legal system should be pre-
pared to manage, regulate, and block the entry of new tobacco
products into the market. The fact that tobacco manufacturers
and importers can report to the head of the local government
to introduce new tobacco products to the domestic market in-
dicates a major loophole in regulating new tobacco products.
A system is urgently needed to regulate new tobacco products

from entering the market.

Conclusion

This outlook report has explored how many different
types of tobacco products exist in the Korean tobacco mar-
ket and their characteristics, marketing messages, and more.
Furthermore, changes in smokers’ tobacco use behavior fol-
lowing the diversity of tobacco products have been identified.

For government health authorities and experts to respond

www.phwr.org Vol 16, No 41, 2023

proactively to these changes, it is necessary to establish a sys-
tem to monitor changes in tobacco products and smoking be-
haviors at all times. Further, there should be a legal system to
regulate and block new tobacco products from entering the
market. Based on the findings, developing a monitoring system
for tobacco companies and new cigarettes and a specific meth-
odology for regulating and blocking new cigarettes from enter-

ing the market is necessary.
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2023 World Sepsis Day

Sae—Rom Choi, Sungnam Kim, Sook-Kyung Park*, The Korean Society of Critical Care Medicine

Division of Healthcare Associated Infection Control, Bureau of Healthcare Safety and Immunization,

Korea Disease Control and Prevention Agency, Cheongju, Korea

ABSTRACT

World Sepsis day is celebrated around the world every year on September 13th, with various events such as education and

campaigns being held to raise awareness of sepsis. A symposium is held annually in the Republic of Korea to mark World

Sepsis Day, and this year, the public hearing was conducted to develop at Sepsis Treatment Guideline. The Korea Disease

Control and Prevention Agency will make continuous efforts in cooperation with related academic societies and associations to

reduce the number of deaths and the socioeconomic losses caused by sepsis.
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Introduction

Sepsis is a life-threatening condition characterized by or-
gan failure and caused by the body’s dysfunctional response
to infection. Globally, there are approximately 47-50 mil-
lion cases of sepsis annually, of which approximately 11 mil-
lion result in death [1,2]. According to the data from Statistics
Korea, 6,429 deaths occurred due to sepsis in 2021, showing
a 242.0% increase in the mortality rate (per 100,000 popu-
lation) from a decade ago [3]. Sepsis is a significant public
health issue accounting for approximately 20% of annual
global deaths, consequently leading to a high disease burden.
However, since death can be prevented through early diagno-
sis and proper treatment, it is important to raise awareness re-

garding sepsis and implement systematic management, such as

1412

standardization of care, to reduce the mortality rate and conse-

quent socioeconomic burden [1,4].

Results

The Global Sepsis Alliance (GSA), a non-profit organiza-
tion dedicated to reducing the burden of sepsis worldwide, was
founded in 2010. Under the leadership of GSA, September 13,
2012, was designated as the first “World Sepsis Day” (WSD).
Since then, countries around the world have commemorated
this day by organizing various events, such as education and
campaigns, to raise awareness about sepsis. This year, GSA is
distributing toolkits, including infographics and posters, and
conducting promotional activities through social media to pro-

mote sepsis awareness [2,5].
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In 2017, the World Health Organization (WHO) select-
ed sepsis as one of the priority health issues to be addressed
globally at the 70th World Health Assembly (WHA). The
Resolution WHA 70.7 on improving the prevention, diagnosis
and clinical management of sepsis was adopted, recommend-
ing member countries establish systematic response strategies
for sepsis [4]. Subsequently, in 2022, G7 health ministers re-
leased a statement to strengthen efforts to enhance early detec-
tion, diagnosis, and treatment of sepsis and promote the imple-
mentation of the 2017 WHO sepsis resolution [6]. In August
2023, the US Centers for Disease Control and Prevention
(CDC) launched the “Hospital Sepsis Program Core Elements”
initiative to support all hospitals in promptly recognizing sep-
sis cases and securing effective teams and resources to im-
prove survival rates (Figure 1) [7,8]. Moreover, the CDC has
launched a sepsis prevention campaign throughout September
to educate healthcare professionals, patients, families, and care-
givers regarding the importance of preventing infections that
can lead to sepsis [9].

Furthermore, GSA collaborated with Germany’s “Sepsis
Stiftung” to host a central event on the WSD in 2023. They an-
nounced the “Berlin Declaration on Sepsis” and urgently called
for the implementation of the 2017 World Health Assembly
resolution and the facilitation of global measures on sepsis [10].

Keeping abreast with global trends, the Republic of Korea
(ROK) initiated a policy research project titled “In-depth in-
vestigation to improve the management of sepsis in Korea”
since 2019. The Society of Critical Care Medicine in the US
and the European Society of Intensive Care Medicine formed
a consortium in 2002, and sepsis guidelines were developed in
2004. Recently, they updated the Surviving Sepsis Campaign

Guideline 2021. The ROK is conducting active research to

www.phwr.org Vol 16, No 41, 2023

develop CPGs for sepsis tailored to Korean society based on
Korean epidemiological data.

The Korean Society of Critical Care Medicine has been
hosting an annual symposium to commemorate the WSD
since 2013. They organized a symposium on September 4 this
year to share their research achievements in the field of sepsis
and discuss future plans. Moreover, they conducted a hearing
session where relevant experts provided various opinions on the
Korean Guidelines for Sepsis Management to standardize the
treatment protocol and improve the levels of care in the ROK.

The data of 13,879 cases of sepsis recorded over 3 years

Hospital Sepsis Program Core Elements

Hospital Leadership Commitment

Dedicating the necessary human, financial, and
information technology resources.

Accountability

Appointing a leader or co-leaders responsible for
program goals and outcomes.

Multi-Professional Expertise

Engaging key partners throughout the hospital and
healthcare system.

Action

Implementing structures and processes to improve the
identification of, management of, and recovery from sepsis.

Tracking

Measuring sepsis epidemiology, management, and
outcomes to assess the impact of sepsis initiatives and
progress toward program goals.

Reporting
Providing information on sepsis management and
outcomes to relevant pariners.

Education

Providing sepsis education to healthcare professionals,
patients, and family/caregivers.

&
&

Figure 1. Hospital Sepsis Program Core Elements
Reused from Centers for Disease Control and Prevention (httpsi//

www.cdc.gov/sepsis/core-elements.html) [8].
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and 4 months from September 2019 to December 2022 were
analyzed. The incidence of community-onset sepsis (COS) cas-
es presenting to the emergency department was 613.96 cases
per 100,000 patients, while that of hospital-onset sepsis (HOS)
was 104.08 cases per 100,000 inpatients. Compared with the
COS group, the HOS group had a higher prevalence of other
underlying diseases (e.g., solid cancer, blood cancer, liver dis-
ease, and immunosuppression), higher proportion of young-
er adults and male patients, higher incidence of septic shock,
higher severity of sepsis, and higher mortality rate (38.2% vs.
29.4%). The most common primary infection in the entire
sepsis population was pulmonary infection, wherein pneu-
monia accounted for 45.3% of the sepsis cases, followed by
intraabdominal infection (27.5%). In the HOS group, intraab-
dominal infection was the most common (40.0%), followed by

pneumonia (29.7%), which differed from the primary sources

of infection reported in the COS group. Performing the sepsis
bundle treatment (lactate measurement, blood culture test, an-
tibiotics administration, fluid administration, and vasopressor
administration) within 1 hour and 3 hours decreases the mor-
tality risk by 0.74 times and 0.86 times, respectively. However,
the compliance rate of performing the sepsis bundle treatment
within 1 hour, 3 hours, and 6 hours was 10.1%, 53.6%, and
78.9%, respectively, showing low compliance for performing
treatment within 1 hour (Figure 2). Thus, it has been proposed
that systems such as those assessing compliance with the sep-
sis bundle treatment are required to reduce the differences in
sepsis patient care and boost the compliance rate of the sepsis
bundle treatment [11].

Sepsis CPGs have been developed to focus on early sep-
sis treatment to provide clinically significant treatment guide-

lines for the early stages of sepsis. The development committee

Data collection & methods

- This study used data from patients with sepsis collected as a multicenter prospective cohort from
September 2019 as a policy research for the Korea Disease Control and Prevention Agency.
- We analyzed 13,879 cases of patients with sepsis collected from September 2019 to December 2022.

Results
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@

S

]
N
o
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N
o
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o
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100,000 people
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o
o
o

o
o

Community-onset Hospital-onset
sepsis (COS) sepsis (HOS)

Sepsis cases per 100,000 people

29.4

Community-onset Hospital-onset 1-hr 3-hr 6-hr
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382 789
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Compliance with sepsis bundle treatment

48.5
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Figure 2. Major Results of In-depth Investigation to Improve Sepsis Management in the Republic of Korea
Reused from Asan Medical Center (Korea Disease Control and Prevention Agency; 2023) [11].
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discussed and reached a consensus on 12 key questions and
devised recommendations for each question. The 12 key ques-
tions address factors, such as measurement of lactate clearance,
fluid resuscitation, mean arterial pressure target, the timing of
antibiotic administration, the timing of vasopressor adminis-
tration, utility of extracorporeal membrane oxygenation, and
use of echocardiography. The level of evidence and strength
of recommendation were determined using the Grading of
Recommendations Assessment Development and Evaluation
(GRADE) method. The draft CPGs were reviewed by the de-
velopment committee and by an external panel of nine experts.
The final version will be developed to reflect the opinions gar-

nered at the symposium.

Conclusion

We will continue to collaborate with relevant experts and
associations to prevent the occurrence of sepsis and reduce
the mortality rate, because sepsis is a major cause of death in
the ROK with an increasing incidence and disease burden.
Furthermore, we will disseminate the developed sepsis CPGs
(early treatment guidelines) to clinical settings in collaboration
with relevant academic societies and associations and continue
our efforts to enhance the quality of sepsis treatment and stan-

dardize treatment in the ROK.
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QuickStats

Trends in the Prevalence Gap of Obesity (Self-Reported)

between Cities or Provinces, during 2013-2022

In 2022, the age-standardized prevalence of obesity (self-reported) among individuals aged =19 years was the lowest in

Sejong-si (27.7%) and the highest in Jeju (36.5%). The gap in the obesity prevalence between the highest and lowest rates in-

creased from 8.4%p in 2021 to 8.8%p in 2022 (Figure 1).
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Figure 1. Trends of the oebesity rate (self-reported) between cities or provinces, 2013-2022
*Obesity rate (self-reported); the percentage of individuals who BMI (kg/m?) is over 25.

"Prevalence rates in Figure 1 were age-standardized using the 2005 projected population. The 2019 survey was not conducted.

Source: Korea Community Health at a Glance 2022: Korea Community Health Survey (KCHS), http://chs.kdca.go.kr/

Reported by: Division of Chronic Disease Control, Bureau of Chronic Disease Prevention and Control, Korea Disease Control and

Prevention Agency
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